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PREFACE. 


Nearly  all  the  affections  of  the  Eye,  Ear,  Nose,  and 
Throat  are  more  or  less  briefly  described  in  this  volume, 
the  more  common  being  treated  with  a  fulness  commensurate 
with  their  importance. 

De^riptive  anatamy  of  the  various  regions  has  been  omit- 
ted; but  in  its  place  are  numerous  anatomical  figures  with 
appropriate  legends. 

The  section  on  the  Diseases  of  the  Eye  is  intended  espe- 
cially for  medical  students  and  the  general  practitioner. 
Hence,  for  the  sake  of  the  /a/v/ier,  nomenclature  and  classifi- 
cation have  been  made,  it  is  hoped,  much  less  complex  than 
is  the  case  in  the  ordinary  text-book ;  while  for  the  sake 
of  the  latter,  those  diseases  of  the  eye  for  which  the  general 
practitioner  is  expected  to  prescribe  are  fully  dwelt  upon, 
especially  those  the  proper  diagnosis  of  which  will  lead  to 
recognition  of  general  diseases.  The  purely  technical  aspect 
of  refractive  errors,  etc.,  is  necessarily  limited,  but  has  been 
given  in  all  its  essential  iK)ints. 

In  the  section  on  the  Ear  the  physiologic  tests  of  liearing  are 
given  considerable  prominence,  as  the  author  believes  them  to 
be  of  great  value  in  the  diagnosis  of  the  lesions  of  the  Middle 
Ear  and  Labyrinth. 

Suppurative  diseases  of  the  middle  ear  and  mastoid  are  de- 
scribed fully,  with  especial  reference  to  the  pathology  of 
chronic  suppuration,  caries,  and  necrosis. 

The  mastoid  operation  is  dwelt  upon  with  marked  detail, 
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each  stop  being  given  in  the  order  usually  employed  by  tlie 
author,  who  trusts,  therefore,  that  this  section  will  interest 
the  exjHjrienced  aurist  as  well  as  the  student  and  practitioner. 

E(ir  cliHeatseH  affediny  louyecUy  are  freely  discussed,  especially 
suppurative  middle-ear  disease,  which  is  so  commonly  over- 
looked. 

As  to  the  Nose :  The  physiology  and  physic^s  of  ohsfrnvicd 
mt^dl  rvapinitioti  as  an  etiological  factor  in  many  nasal  and 
naso|)haryngeal  diseases  are  fully  described. 

The  nifiondfe  of  the  Hymptouis  of  HinnHliis  of  the  accessory 
nasal  sinusc*s  as  (le|)endent  on  their  peculiar  toi)ical  anatomy 
and  relatiim  to  the  turbinate  IxKlies  is  explaine<l. 

In  the  st»ction  on  the  Throat :  Under  poniiwml  adcnokh 
there  is  an  explanation  of  the  symptoms  which  the  authcu* 
lK»lieves  has  not  been  given  before,  but  which,  he  trusts,  will, 
if  not  entirely  sjitisfactory,  at  least  lead  to  further  investiga- 
tion. 

The  etiologic  hiferrcfaflonship  of  chronic  inflammation  of 
tlie  iuMii\  nasopharynx,  and  larynx  is  strongly  advocated. 

The  authors  have  made  fn»(»  reference  to  nearlv  all  of  the 
re<*ent  text-books  of  English  and  American  authorship,  as 
well  as  to  a  number  of  French  and  (lerman  works. 

The  sivtii)n  on  the  A//*'  is  written  l>y  Dr.  AVippern  ;  the 
sei'tions  on  Aa/*,  A'ow,  and  Throat  by  Dr.  IJallenger. 

WM.  L.  BALLENliER,  M.  D. 
A.  (i.  WIPPKRN,  M.  I). 
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THE  EYE. 


EXAMINATION  OF  PATIENTS. 

GENERAL  CONSIDERATIONS. 

The  examination  of  a  patient  with  eye  trouble  should  be 
preceded  by  the  history  of  the  case.  Traumatism,  exposure 
to  cold,  foreign  bodies,  disturbance  of  vision,  injudicious  use 
of  a  poultice,  and  the  coexistence  of  general  diseases  are  oflen 
points  of  value  in  making  a  diagnosis. 

Inspection  of  the  individual  will  at  times  suggest  the  pos- 
sible cause  of  the  ocular  trouble.  Jaundice,  pregnancy,  or 
chronic  alcoholism  might  explain  poor  vision  at  night.  A 
waxy  color  of  the  skin  and  oedema  of  the  lids  might  suggest 
Bright'sdisease;' which  in  its  turn  would  explain  the  disturbance 
of  vision  due  to  a  retinitis;  as  would  also  the  existence  of 
pregnancy.  The  gait  of  a  tabetic  person  would  suggest  a  cause 
of  optic  atrophy.  Inability  to  close  an  eye  (lagophthalmos), 
next  to  exposure  to  cold,  is  due  to  ear  disease  involving  the 
facial  nerve.  Ptosis  with  a  paralytic  squint  in  young  adults 
generally  means  syphilis.  The  lesions  of  acquired  syphilis  ex- 
plain the  existence  of  paralyses,  retinitis,  and  iritis.  The  evi- 
dences of  hereditary  syphilis,  as  notched  teeth,  scars  at  the  angles 
of  the  mouth,  and  peculiar  shape  of  the  cranium,  explain  the 
cause  of  corneal  trouble.  The  presence  of  a  large  quantity 
of  mucopurulent  secretion  in  the  conjunctival  sac  signifies 
conjunctival  disease.  Photophobia  occurring  in  children  most 
often  implies  corneal  disease.  The  broad  face,  concave  nose, 
and  large  nostrils  suggest  the  possibility  of  atrophic  nasal 
disease  and  the  reason  for  stricture  of  the  nasal  duct.  A 
small,  thick  nose  with   an  eczema  of  the  introitus  is  often 
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accompanied  by  coiijiinctival  nr  corneal  disease.  Anemia, 
Bcrofuta,  rheumatism,  diabete?,  gout,  and  similar  discii^s  tliat 
depress  tlie  vital  powers,  may  cause  ocular  afiections  which 
should  be  regarded  simply  as  expressions  of  such  general 
disease. 

The  diseases  of  the  eye  may  lie  either  organic,  in  which  case 
tliere  in  a  lenlon;  or  Amctionkl,  when  giniply  an  error  of  re- 
fraction, ns  hypernietnipia,  myopia,  or  astigmatism,  is  present. 

The  OE^nic  affections  of  the  eye  and  ap]>endages  whicii  can 
be  diagnose<l  hy  simple  iaBpection  yield  to  treatment,  as  a  rule, 
better  than  those  which  require  the  use  of  an  ophthalmoscope, 
since  they  are  more  accessible  for  the  application  of  treatment. 
Hence  diseases  of  the  lids,  cornea,  conjunctiva,  iris,  and  lens 
arc  more  amenable  to  treatment  than  afiections  of  the  choroid, 
retina,  and  optic  nerve. 

The  correction  of  lefractlve  errors  constitutes  a  large  part 
of  eye-work,  and  is  very  satisfactory ;  but  in  order  that  this 
be  properly  done  it  is  often  necessary  to  understand  the  sig- 
nificance of  pathological  changes  which  interfere  with  the 
refraction  and  perception  of  light. 

INSTBUUEHTS. 

An  ophthalmoscope,  a  hiconvex  lens  of  about  16  D.,  linown 
as  an  objectr-leDS,  and  a  complete  trial-case  with  lest-tijjieii  and 
aatiffmatic  chart  are  absolutely  indispensable  for  the  examina- 
tion of  the  eyes.  A  retisoscope,  perimeter,  and  ophthalmometer 
are  very  valuable  adjuncts.  A  host  of  other  instruments  have 
been  devised,  most  of  which  are  superfluous. 

The  Ophthalmoscope. 

An  ophthalmoeeope  (Fig,  1)  is  an  instrument  containing  a 
more  or  less  concave  perforated  mirror  and  a  number  of  con- 
vex and  concave  lenses  of  different  strengths,  so  arrangeil 
that  they  may  be  bronglit,  preferably  one  at  a  time,  behind 
the  aperture  cf  the  mirror.  Perhaps  the  most  complete  and 
best  constructed  ophthalmnsco|>e  is  that  made  by  Curry  &. 
Paxton,  of  Lon<lon,  after  the  pattern  of  Morton.  The  ar- 
rangement of  the  lenses  and  the  presence  of  two  concave  and 
one  plane  mirror  make  it  a  superior  instrument.     A  much 
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cheaper  instrument,  after  the  Loring  jiattern,  is,  however,  just 
as  good  for  ordinary  caiies,  aad  is  even  preferred  by  sonic.  A 
biconvex  lens  of  16  D.  is  almost  a  part  of  ao  ophthalmoscope. 
The  application  of  the  ophthalmoscope  is  a  wide  one.  !Not 
only  can   intraocular  diseases   be  recognized   and   the   loca- 
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tion  of  Opacities  be  determined,  but  the  refractive  condition 
of  the  eye  can  also  be  estimated.  The  pathological  changes 
observed  in  the  eye  often  assist  in  diagnosticating  cerebral, 
renal,  and  general  disease.  The  recognition  of  most  intra- 
ocular pathological  conditions  is  not  very  difRcuIt,  but  the 
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determination  of  refractive  errors  will  be  found  very  unsatis- 
factory unless  the  examining  person  has  had  great  experience 
and  is  in  practice.  Fortunately,  glasses  need  not  be  pre- 
scribed after  an  ophthalmoscopic  examination,  now  that  retin- 
oscopy  can  so  satisfactorily  be  applied  ;  retinoscopy  is  an 
objective  test  and  requires  little  skill. 

Ophthalmoscopic  examination  should  take  place  in  a  dark- 
ened room,  and  the  source  of  light  is  preferably  an  Argand 
burner. 

The  method  of  ophthalmoscopic  examination  is  either  direct 
or  indirect. 

To  examine  a  patient  by  the  direct  method,  the  light  should 
be  on  a  level  with  the  patient's  ear  and  on  the  side  of  the  eye 
to  be  examined.  The  observer  reflects  the  light  into  the  pa- 
tient's eye,  using  his  right  eye  and  standing  or  sitting  at  the 
patient's  right  side  to  examine  the  patient's  right  eye ;  and 
using  his  left  eye  and  standing  or  sitting  at  the  left  of  the 
patient  to  examine  the  left  eye.  The  mirror  of  the  ophthal- 
moscojM?  should  be  as  close  as  possible  to  the  patient's  eye. 

The  image  obtained  by  the  direct  method  is  erect,  and  is 
magnified  al)ont  16  times  regardless  of  the  distance  between 
the  patient's  and  the  observer's  eye. 

To  examine  a  patient  by  the  indirect  method,  the  light  and 

t)ositi()n  sIkuiUI  be  the  same  as  in  the  direct,  but  a  biconvex 
ens  of  16  I),  should  be  placed  at  about  2  inches  in  front  of  the 
eye  to  be  examined,  the  ophthalmoscojie  being  about  18  inches 
away.  This  method  gives  an  inverted  imar/e  of  the  fundus 
and  magnifies,  if  a  biconvex  lens  of  16  D.  be  used,  the  image 
4  times. 

The  ophthalmoscopic  examination  should  be  preceded  by 
one  with  the  aid  of  oblique  or  focal  illumination:  the  bicon- 
vex lens  of  16  D.  is  so  held  that  the  rays  of  light  from  the 
lamp,  which  should  l)e  at  the  side  and  slightly  in  front  of  the 
patient,  are  condensed  upon  the  part  to  be  examined. 

To  (jxamine  the  cornea,  the  glass  should  be  held  farther 
from  i\w  eye  than  when  an  examination  of  the  fens  is  under- 
taken. Hy  an  examination  with  obli(|ue  ilhnnination,  opacities 
of  the  eoniea  and  the  anterior  portion  of  the  lens,  the  relative 
depth  (>f  the  anterior  chamber,  iridodonesis,  and  changes  of 
the  iris  can  be  easily  recognized.     Changes  in  the  peripheral 


p 


THE  OFIITHALMOSCOPE. 


21 


and  jmsterior  parts  of  tlie  lens,  and  even  in  the  anterior  por- 
tiim  of  the  vitreous,  can  l>e  observed  when  the  inipil  \s  dilated. 
Ad  examination  l>y  oblique  illumination  will  explain  a  dis- 
tiirbaui^  of  vision  from  oiuicttics  otherwise  overlooked,  and 
will  siive  in  such  cases  nitich  time  and  trouble. 

The  ophtlinlmoscopiu  e.xamination  of  an  eye  otn  often  be 
satittfaetorily  made  without  the  use  of  a  mydriatic;  but  iu 
some  cases,  more  numerous  with  beginners,  dilatation  of  the 
pupil  will  be  found  necessarj'. 

To  examine  the  refracting  media,  the  ophthalmoseope  should 
Iw  held  about  8  inches  from  the  eye  examined,  the  observer 
being  emmetropie.  For  a  myope  the  distance  should  Ije  less  ; 
and  a  hyjierope  or  prcsbyope  would  require  a  lens  of  +  3  or 
+  4  D.  or  more  in  the  ajjorture.  The  opacity  can  not  only  be 
seen,  but,  by  observing  the  parallactic  displacement  of  the 
opacity  wlien  fixed  with  reference  to  the  margin  of  the  pupil, 
its  location  det«rmincii. 

An  opiicity  in  the  cornea  seems  to  move  in  a  direction  oppo- 
site to  the  movement  of  the  mirror ;  one  upon  or  near  the 
anterior  capsule  remains  stationary  in  all  positions  of  the 
mirror ;  and  one  near  the  post«rior  capsule  seems  to  move  in 
the  same  direction. 

In  order  to  examine  the  cornea  or  lens  very  carefuUi/,  a  con- 
vex lens  of  16  to  20  X).  should  be  brought  into  the  aperture. 

The  refraction  of  the  eye  may  be  determined  with  the 
ophthalmoscope  by  either  the  direct  or  the  indirect  method, 
but  (he  former  ia  almost  exclusively  employed. 

When  both  the  observer's  and  the  patient's  eye  are  emme- 
tropic, the  ciliary  muscle  being  relaxed,  the  details  of  the 
fiimbis  can  be  distinctly  seen  through  the  aperture. 

When  the  patient  is  myopic  and  the  observer  omraetropio, 
the  wmcave  lens  necessary  to  show  the  details  of  the  fundus 


represents  the  degree  of  myopia. 

In  the  same  way,  the  degree  of  hypermetropia  is  determined 
by  the  strength  of  the  convex  lens  necessary  to  show  the  fun- 
dus distinctly. 

When  the  observer  is  either  hypermetropic  or  myoi)ic  the 
same  rule  applies ;  but  the  observer  must  have  corrected  iiis 
refractive  emir. 

If  the  observer  will  notice  tbe   vwvemeitl  of  Vie  t 
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whether  it  is  with  or  agaiast  the  movement  of  the  mirror, 
ametropia  can  be  inferred  ;  when  there  is  hypermetrujiia  tlie 
vessels  move  "with;"  when  myopia,  "against." 

Astifftiiaimn  is  demonstrated  in  an  eye  by  the  direct  method 
(Fig.  2),  when  the  optic  disk  is  seen  elongated  in  the  <lirec- 
tion  of  tliQ  meridian  of  greatest  refraotioii.  The  retinal  ves- 
sels arc  most  distinctly  seen  in  the  meridian  of  the  greatest 
ametropia. 

M'hen  the  indirect  method  (Fig.  3)  is  employed,  the  eye 
being  emmetropic  and  the  accommodation  relaxed,  the  image 
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of  the  disk  remains  the  same  in  size  and  sliaw  for  every  dis- 
tance of  the  biconvex  lens  from  the  eye.  With  an  increase 
of  this  4liHtance,  in  hypermetropia,  the  image  becomes  smaller ; 
and  in  myopia  hii^r;  when  no  astigmatism  is  present  the 
original  shape  is  always  retained.  When  astigmatism  is 
present,  recession  of  the  lens  causes  variation  in  both  size  and 
shape  of  tht;  image  of  the  disk.  The  elongation  of  the  disk 
occurs  at  right  angles  to  the  meridian  of  greatest  refraction, 
provided  the  lens  is  at  a  distance  from  the  eye  less  than  its 
focal  distance.     At  its  focal  distance  from  the  eye  the  disk 
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The  test-types,  inc1u<ling  a  chart  of  illiterate  (]i»tance-type 
and  one  (if  test-type  for  near  tests,  are  of  value  to  determine 
the  visual  acuity,  with  or  without  glosses.  In  order  to  teat 
the  acuity,  a  space  20  feet  in  length  should  be  available,  since 
at  that  distance  the  rays  which  come  to  a  focus  upon  the  retina 
are  parallel  and  the  acxximmo- 
^"''  ^-  djition   is  not   required.     The 

.i"Tw«  vi.sual    acuity   of    most    cases 

lOToi^BX  should  be  determined  and  re- 

corded in  order  to  discover  dis- 
turbance of  vision.  The  teM- 
typea  are  arranged  in  rows 
which,  according  to  the  size 
of  the  letters,  can  by  a  normal 
eye  be  read  at  specified  dis- 
tances. When  the  row  marked 
20  can  be  read  at  20  feet  the 
vision  is  written  Jg,  and  is  nor- 
mal. When  the  row  marked 
120  is  the  smallest  that  can 
be  seen  at  20  feet  the  vision 
is  written  ■^.  When  all  the 
letters  but  three  can  l)e  read 
in  the  row  marked  40  at  20 
feet  the  vision  is  expressed 
J^  —  3.  The  iUiUrate  distance- 
type  is  of  value  in  the  ex- 
amination of  both  children  and 
adults  who  cannot  read  the 
Roman  letters.  Such  jmtients 
who  have  sufficient  intelli- 
gence can  with  their  fingers 
show  whether  or  not  they  see 
the  direction  of  the  arms  of 
the  figures  utilized.  When  not 
sufficiently  intelligent  for  even 
this  form  of  examination,  the  patients,  either  small  chil- 
dren or  foreigners,  shouhl  (after  ophthalmoscopic  examina- 
tion) be  subjected  to  a  retinoscopic  examination  and  fitted 
accordingly, 
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TRIAL-CASK,   TEST-TYPES,  ASTIGMATIC  CHART. 

A  complete  trialcase  slmuld  contain  the  following: 
30  mi 


20pai 

0.25  I). 

If,  pri 


splierical  lenses  fi 


each  of  convex  and  < 
to  20  1). 

each  of  convex  and  concave  cylimlricat  len.ses  fi 
to  ti  D. 

snis,  from  J  degree  lo  20  degrees, 
1  piano  blue  and  1  plauo  red  glass. 
6  piano  smoked  glaises,  6  shades. 


1  solid  disk  of  rubber  and  1  ground-glass  disk. 

1  pin-hole  disk. 

1  stereoptic  disk. 

I  Maddox  rod. 

1  Maddox  double  iirisni  (improved). 

1  grsduated  trial-frame. 

1  plain  trial-frame. 
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The  Retinoscope. 

The  retiiioscope  (Fig,  7jis  the  most  useful  instriiment  for  j 
the  objective  determination  of  refi-active  errors.     It  is  notii- 
ing  more  than  a  plane  or  concave   ' 
"*■ '■  mirror   perforated  at   the  centre   ' 

and  supplied  with  a  handle.  The 
Thoriugtoii  retinoscope  haea  plane 
mirror  and  can  be  recommended. 
RetinoBcopy  is  t)ic  method  of 
determining  t!u^  refraction  by  ob- 
serving the  change  of  illumina- 
tion of  the  pupil  that  iK-eurs  when 
the  mirror  of  the  retinoscope  i 
rotated  on  ita  vertical  and  nori 
zontal  axes.  When  the  mirror 
is  tuniefl  op  ils  verticul  axis,  the 
refraction  of  the  horizontal  me- 
ridian is  determined  ;  and  when 
on  its  horizontal  axis,  the  refrac- 
tion of  the  vertical  meridian  mny 
be  GompMte<I.  In  order  ta  prao- 
line  rituwscopi/  a  dark  room  and 
a  single  source  of  light,  as  an  Ar- 
gaiid  burner,  are  necessary.  The 
(>(/lil  may  l>e  placed  dii-eetly  over 
the  (latient's  head ;  or,  when  Thor- 
ington's  metho<l  is  employed,  the 
burner,  wbicli  should  be  covered 
with  a  chimney  in  which  there  is 
a  round  ai»erture  of  about  one- 
half  inch  diameter,  is  placed  near 
the  head  of  the  examining  (ler- 
son,  who  reflects  the  light  from 
the  ajKTture  to  the  patient's  eye. 
The  d'tKlaiicr  between  the  patient 
and  the  examined  person  may 
var}',  20,  40,  or  80  inches  being 
the  distance  employed  to  suit  the  cose.  When  the  mirrw-  i« 
turned  on  itd  vertical  axis,  it  will  be  noticed  that  the  e<lgeof 
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the  shadow  is  usually  vertical,  and  that  the  shadow  moves 
horizontally  across  the  pupil  either  in  the  direction  of  the 
movement  of  the  mirror  or  against  it.  In  the  former  case  tlie 
shadow  is  said  to  move  "  with,"  in  the  latter  "  against." 

When  a  plane  mirror  is  used,  the  distance  of  the  mirror  from 
the  examined  eye  being  about  40  inches,  the  rules  are  as 
follows : 


Tlie  mirror  rotatedt 


o 


.  Shadow  ** against"  im- 
plies myopia  more  than 
1  D. 

A  series  of  concave  lenses  should 
be  placed  before  the  examined  eye, 
the  other  being  covered,  beginning 
with  a  weak  one.  The  last  concave 
lens  which  causes  the  shadow  to  go 
"against,"  increased  by  1  D.,  is 
the  refraction. 

When  the  shadow  moves  quickly 
it  indicates  a  low  degree  of  my- 
opia ;  when  slowly,  a  high  degree. 


f\  y  Shadow  "  with  "  implies 
^^  myopia  less  than  1  D.,  em- 
metropia,  or  hypermetropia. 

A  series  of  convex  lenses  should 
be  placed  before  the  examined  eye, 
the  other  being  covered,  beginning 
with  a  weak  one.  The  first  convex 
glass  which  causes  the  shadow  to 
move  "  against,"  diminished  by  1 
D.,  is  the  refraction. 

When  the  shadow  moves  quickly 
it  indicates  emmetropia,  myopia 
less  than  1  D. ;  or  a  low  degree  of 
hypermetropia. 


When  a  concave  miiror  is  used,  the  rules  for  the  movements 
of  the  shadows  given  above  are  reversed.  When  the  distance 
between  the  mirror  and  the  examined  eye  is  20  inches,  then 
2  D.  are  either  subtracted  or  adde^l  to  the  finding,  as  the  case 
may  be.  When  the  distance  is  80  inches,  or  2  metres,  0.5  D. 
is  either  adde<l  or  subtracted. 

In  an  ejnmetrapicy  or  normal,  eye  the  shadow  will  be  reversed 
by  placing  before  it  a  convex  lens  of  .1  D.,  if  the  distance  be- 
tween the  mirror  and  the  examined  eye  is  the  focal  distance 
of  a  glass  of  1  D. — that  is,  40  inches.  Hence  the  rays  of 
light  emerging  from  the  cornea  were  parallel  before  the  lens 
was  used. 

Suppose  it  be  found  that  a  +  3  D.  is  the  weakest  convex  lens 
necessary  to  cause  reversal  of  the  shadow  (the  distance  l>etween 
the  mirror  and  the  eye  being  40  inches)  in  both  the  vertical  and 
horizontal  meridians,  then  the  condition  may  be  formulated 


thus : 


+  3 


+  3.      After  subtracting  1   D.,  the   refractive 
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condition  would  be  expressed  thus : 


+  2 


-f-  2.     Since  a  con- 


vex lens  of  2  D.  causes  normal  refraction  in  both  meridians^ 
a  convex  spherical  lens  satisfies  the  condition. 

Suppose  a  +  3  D.  reverses  the  shadow  in  the  vertical 
meriaian  and  a  +  4  D.  is  necessary  in  the  horizontal  meridian^ 
then  the  refractive  condition  of  the  eye  may  be  expressed 

+  2 

thus : +  3.  The  correcting  glass  is  a  convex  spheri- 
cal lens  of  2  D.  (which  corrects  the  vertical  meridian  and  2 
D.  of  the  horizontal)  combined  with  a  cylinder  of  1  D.  (the 
difference  between  3  and  2),  its  axis  being  at  right  angles  to 
the  meridian  to  be  corrected — hence  vertical  or  at  90  degrees. 
Theglaas  may  then  be  expressed  +  2  sph.  O  -f  1  cyl.  x  90  or 
-f  2  sph.  O  +  1  cyl.  axis  vertical.  This  case  is  one  of  com- 
pound hypermetropic  astigmatism. 

In  a  case  of  simple  myopia  of  3  D.  it  will  be  found  that  a 

—  2  D.  is  the  strongest  concave  glass  which  does  not  reverse 
the  shadow  in  botn  meridians.  When  a  —  4.5  I),  is  the 
strongest  concave  glass  which  does  not  reverse  the  shadow  in 
the  vertical  meridian  and  a  —  3  D.  the  strongest  glass  for  the 
horizontal  meridian  the  refraction  would  be  expressed : 

—  6 

4.     The  correction  would  be  —  4  sph.  3-1.5  cyl.  X 

180  for  this  case  of  compound  myopic  astigmatism. 

Su])j>ose  a  -  3  D.  is  the  strongest  concave  glass  that  does 
not  reverse  the  shadow  in  the  vertical  meridian,  and  a  -f  3  D. 
is  the  weakest  convex  glass  that  reverses  the  shadow  in  the 
horizontal  meridian,  then  the  refraction  would  l)e  expressed 

—  4 

thus:    — h2.      This  is  a  case  of    mixed   astigmatism. 

The  corre<!ting  ghiss  might   be  dosignat^^Kl   in    three  ways : 

-  4  cyl.  X  180  and  +  2  cyl.  X  90  ;      4  sj)!!:  O  -f  6  cyl.  X  90  ; 
or  -f  2  sph.  O  —  6  cyl.  X  180.    The  hist-nientioned  way  is  pre- 
ferred by  the  optician,  who  likes  working  -   cylinders  on  to  4 
spheres. 

In  converting  two  cylinders  into  a  sphere  and  eylinder  this 
fact  should  be  kept  in  mind  :  a  sphere  is  ecjual  to  two  cylin- 
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ders  of  tbe  same  kind  and  degree  when  the  axes  are  at  right 
angles  to  each  othef:  +  2  sph.  =1  x  q -?!  y  90"  '^^■^^ 
the  example  above:  —  4  cyl.  X  180  combinal  with  +  2  cyl. 
X  90.  By  using  a  +2  aph.  in  place  of  a  +  2  cyl.  X  90,  the 
glaaa  is  too  strong  by  a  +  2oyl.  X  180.  Therefore  it  is  neces- 
sary to  subtnict  a  +  2cyl.  X  180,  which  is  tlie  same  as  adding 
a  -  2  cyl.  X  180  to  -  4  cyl.  X  180,  which  makes  a  -  6  cyl.  X 
180. 

When  tbe  shadow  mocai  horizonifUlif  from  side  tu  side  tbe 
edge  of  tbe  shadow  is  vertical,  hut  tbe  horizontal  meridian  is 
the  one  tested.  A  cyliniler  to  correct  an  error  must  be  placed 
at  right  angles  to  the  meridian  rei^uiriiig  correction.  Since 
tbe  c<lge  of  tbe  shadow  is  at  right  angles  to  the  meridian  tested, 
the  position  of  tbe  edge  of  tbe  shadow  represents  the  axis  of 
the  cylinder  required  for  correction.  Hence,  by  noting  the 
position  of  the  Mge  of  the  shadow  the  axis  of  the  correcting 
cylinder  is  determined : 


® 


.«1s  ot  correctiDg  cylinder 


j^ 


Merldinn  lented. 


I 

I 


Occasionally  tbe  axis  of  tbe  correcting  cylinder  will  be  other 
than  horizontal  or  vertical,  and  tbe  retinoscopic  examination 
will  often  determine  tbe  proper  axis. 

The  Perimeter. 

The  perimeter  (Fig.  8)  is  an  instrument  devised  to  determine 
the  Held  of  vitiinn. 

The  field  of  vision  can  l>e  determined  in  a  general  way  by 
tbe  hand,  and  l>etter  yet  by  a  graduated  blackboard  ;  but  the 
use  of  a  perimeter  is  tlie  most  accuratf^  and  scientific  method. 

To  determine  the  field  of  vision  with  the  hand,  tbe  patient 
should  stand  with  bis  back  to  the  window  and  the  examiner 
should  have  bis  eyes  on  a  level  with  those  of  tbe  patient.  Wiien 
the  right  field  istnlw  determined,  the  patient  should  be  directed 
to  look  continually  at  the  examiner's  left  eye.     The  examiner 
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tlicD  moves  his  left  hand  in  various  ]K)sitions,  and  in  a  rela- 
tive way  the  size  of  the  field  of  vision  can  be  determined. 

When  a  blackboard  is  useti,  this  should  l>e  divided  into 
meridians  and  concentric  circles  by  lines,  and  the  patient  is 
directed  to  fix  his  eye  at  the  centre.     The  chalk  is  then  ad- 

Fra.  S. 


MeHardr  [i«riineler. 


vaneed  on  the  blackboard  at  the  preatest  distance  within  the 
field  of  view,  and  this  line  gives  (he  field  of  vii^^iim.  The  vari- 
ous parts  of  the  retina  are  measured  at  difi'erenl  dintanoes  by 
this  tuethod,  which   is  for  this  reason  inferior  to  perimetric 


The  j/a-imder  is  a  semicircular  baud  of  metal  which  i 
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diviiled  \aUy  tlegrees,  Legiiiiiing  at  its  middle.  It  turns  upon 
an  axis  at  the  middle  point  in  sunh  a  way  thiit  it  [u.^ties  through 
all  meridians.  A  slide  is  moved  along  the  arc  so  that  con- 
centric circles  ciin  bi-  made  within  90  degrees. 

The  patietil  is  seated  with  his  chin  in  an  adjnslable  rest  in 
such  a  iHJsition  that  the  examined  eve  is  directly  in  front  of 
the  middle  of  the  arc.  A  curd  ma^e  speciaiK  for  the  right 
tir  the  left  eve  is  placed  at  the  hack  of  the  axis  of  the  are  and 
turns  with  the  arc.  The  card  is  divided  into  meridians  and 
concentric  circles,  and  is  ,w  placed  that  movements  of  the  arc 
correspond  with  the  meridians  on  the  card.  The  point  near- 
est the  periphery  at  which  the  ])atienl  can  see  the  slide  on  a 
given  meridian  is  noted  on  the  card,  and  these  points  are 
a.-<certaiMed  for  all  the  meridians.  Aline  cimnecting  these 
points  determineH  the  visual  field.  Circnmscribed  areas  which 
cannot  be  seen  in  the  visual  field  are  called  acotomata. 

A  scotoma  may  he  ci'nlra],  peripheral,  or  annular,  and  may 
exist  for  only  certain  colors.  Kornially  the  fields  of  vi^on  for 
various  c(jlors  are  not  the  same,  and  the  examination  of  the 
vi>iual  field  to  determine  the  relative  visual  fields  for  colors  is 
of  value  in  the  diagnosis  of  disease.  A  diminution  of  blue 
means  disease  of  the  retina  ;  of  red  and  green,  the  optic  nerve 

(Fig.y). 

In  making  a  perimetric  ejcamination,  it  will  he  observed 
that  a  blind  spot  is  always  present  to  the  temporal  side  of  the 
jKjint  of  fixation  lietween  10  and  20  degrees.  This  is  due  to 
the  optic  disk,  which  is  not  sensitive. 

Hemiopia,  which  implies  that  one  lateral  half  only  of  the 
retina  is  fiuiclioning,  can  be  easily  demonstrated  with  the 
perinieler.  AVheii  tlie  left  halves  of  the  visual  field  t)f  both 
eyes  are  intact  the  hemiopia  is  said  to  be  homonymous.  Tlie 
same  applies  to  tlie  right  side,  Temporal  hemiopia  implies 
that  only  the  temporal  side  of  the  retina  of  both  eyes  is  func- 
tioning, and  henee  the  visual  field  is  intact  on  the  nasal  sides. 
Homonymous  hemiopia  occurs  from  a  lesion  in  either  the  right 
or  left  optic  tract.  Temporal  hemiopia  is  the  result  of  a 
lesion  near  the  middle  of  the  ojitie  chiasm. 

When  the  visual  fiild  i~  narrowed  at  the  periphery  so 
(hat  the  limits  of  the  vUual  field  are  e(|ually  diminished'  the 
condition    is   called  concentric  contraction.      This   condition 
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is  nFten  observed  in  retinitis  ptgineiitosa  and  occasionally  in.  I 

glaucoma.  I 

Scotomata  occur  frequently  In  choroidal  or  retioal  diseaseJ 

when  the  lesion  in  circiini^ribed. 


rield  of  Tlilon  of  rlehl  eye  u  projected  by  tli 
hcmlaphere.  the  pole  nf  wlilfh  fiirnu  the  object  i 
temponl.  N.  null  side.      W,  bouiniary  forwhli 


4  ihair-dlBgnminkllcl,    T, 
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The  Ophthalmometer. 

The  ophttudmometer  (Figs.  10,  II)  ii^  an  instrument  for 
measuring  the  corneal  curvature  of  the  eye,  and  for  determin- 
ing the  amount  and  character  of  corneal  astigmatism  hy  noting 
the  variations  in  that  curvature.  It  consists  mainly  of  two 
bright,  or  luminous,  objects  (mirts)  whose  images  are  reflected 
by  the  corneal  surface ;  of  a  telescope  through  which  the 
images  are  seen  enlarged  ;  and  a  birefringent  prism  within  the 
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tube  of  the  telescope,  which  brings  the  images  into  apparent 
proximity.  Each  mire  has  a  long  central  line  which  is  in 
exact  alignment  with  the  corresponding  line  on  the  other 
mire ;  and  a  shorter  line,  or  spur,  at  right  angles  to  the  larger 
one,  which  may  be  brought  to  appear  in  alignment  with  its 
fellow  on  the  other  mire  by  moving  the  prism  within  the 
tube.  The  prism  is  provided  with  a  rack,  and  is  moved  for- 
ward or  backward  in  the  tube  by  means  of  a  pinion  which 
carries  a  graduated  saile. 

Each  cornea  examined,  acting  as  a  graduated  reflector, 
shows  l>etwcen  the  spurs  of  the  images  an  amount  of  space 
inversely  proportitjual  to  its  diminishing  jK)wer — that  is,  its 
curvature.  The  prism  is  moved  nearer  the  eye  or  farther  from 
it  until  this  distance  between  the  spurs  is  exactly  eliminated. 
The  scale  attached  to  the  ])inion  will  then  indicate  the  curva- 
ture in  diopters.  The  entire  apparatus  as  described  may  be 
rotated  before  the  eye  to  l>e  examined  and  the  curvature  meas- 
ured at  various  meridians.  The  longiT  lines  of  the  mires 
will  appear  in  exact  alignment  \\\Mm  an  astigmatic  cornea  only 
when  they  are  in  the  meridians  of  greatest  or  least  curvature 
— that  is,  at  the  axes.  The  difference  between  the  curvature 
at  the  two  axes  is  the  amount  of  corneal  astignuitism. 

It  is  evident  that  the  ophthalmometer  aflbnis  a  rapid  and 
objective  method  to  determine  the  amount  and  axis  of  corneal 
astigmatism,  and  that  its  intelligent  use  will  often  save  time 
and  trouble  in  correcting  errors  of  refraction.  Ophthalmom- 
eters of  different  construction  are  %n\  the  market,  yet  the  one 
described  and  ilhistrated,  made  by  Chambers  Innske(»p  &  Co., 
is  superior  to  any  foreign  or  domestic  instrument  with  which 
we  are  familiar. 

THE  ORBIT. 

Anatomy :  The  orbits  (Plate  I.)  are  two  cavities  which  con- 
tain th<»  organs  of  vision.  Seven  l)ones,  the  frontal,  sphenoid, 
ethinoi<l,  sM|)crior  niaxilhirv,  malar,  hichrvmal,  and  palate, 
enter  into  the  formation  t>f  each  orbit.  The  bony  walls  of 
the  orbits  have  their  |H'riosteuni,  and  next  to  this,  mesially, 
is  more  or  less  fatty  cellular  tissue,  which  forms  a  beil  of  sup- 
|M»rt  for  the  globe.  Next  comes  the  capsule  of  Tenon,  which 
is   **  serous  **  membnuie  consisting  of  a  visi*eral  a****  '        *'^nl 


The  Righi  Eye  in  Sagillal  Seclion,  showing  ihe  capsulw 
of  Tenon.     Semidiagrammaiic.     (Testui.) 
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layer.  The  parietal  layer  clothes  the  cavity  of  the  fatty  tis- 
sue in  which  the  globe  is  imbedded ;  and  the  visceral  layer 
covers  the  posterior  part  of  the  globe  from  near  tlie  margin 
of  the  cornea  to  the  entrance  of  the  optic  nerve.  The  ocular 
muscles  near  their  insertion  pierce  the  capsule  of  Tenon,  which 
gives  off  some  fibres  to  reinforce  the  sheaths  of  the  muscles. 
The  orbit  contains  periosteum,  fatty  cellular  tissue,  the  lach- 
rymal gland,  the  capsule  of  Tenon,  the  ocular  muscles,  nerves, 
bloodvessels,  and  bulb. 

Malformations :  In  acephalous  monsters,  the  anterior  open- 
ing of  the  orbits  is  directed  upward  ;  in  double-faced  monsters 
with  three  or  four  eyes,  the  orbits  are  not  fully  developed  ; 
and  in  cases  of  cyclopia,  the  single  common  orbital  cavity  is 
of  small  size  and  the  optic  foramina  are  at  times  wanting.  In 
cases  of  microphthalmos  and  anophthalmos  the  orbit  is  in  part 
defective.  When  loss  of  the  eyeball  occurs  in  infancy,  the 
orbital  cavity  does  not  always  attain  the  mature  size.  In  such 
a  case,  a  rubber  ball  or  wax  cast  should,  if  possible,  be  worn 
to  supplant  the  bulb,  in  order  to  encourage  the  development 
of  the  orbit. 

Neoplasms:  Tumors  of  the  orbit  may  arise  in  the  bony 
walls  and  periosteum,  the  optic  nerve,  or  in  the  cellular  tissue. 
They  produce  exophthalmos,  strabismus,  and  more  or  less  loss 
of  motility. 

The  bony  walls  of  the  orbit  may  be  the  seat  of  osteomas. 
These  are  usually  very  hard,  and  their  removal  is  often  pos- 
sible only  after  enucleation  of  the  eyeball.  The  danger  from 
meningitis  and  cerebral  abscess  is  great  in  removal  of  osteomas 
of  the  roof  of  the  orbit. 

The  cellular  tissue  of  the  orbit  may  be  the  seat  of  cystoid 
and  dermoid  tumors,  angiomas,  lipomas,  and  sarcomas. 

The  early  removal  should  be  thoroughly  performed  in  all 
cases  of  orbital  tumors. 


Injuries  of  the  Orbit. 

The  margin  of  the  orbit,  because  of  its  prominence,  is  sub- 
ject to  injury  from  blows  or  falls. 
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Conhmoiia  and  incised  or  lacerated  wounds  often 
the  soft  parta  overlying  the  margin  of  the  orbit,  and  iiBiially 
cause  little  trouble. 

Fraeiure  of  the  malar  bone  may  caunc  anicstliettia  from  in-, 
jury  of  the  infraorbital  nerve  and  diplopia  from  injury  of  tb«' 
inferi()r  oblique  muscle.  Some  injuries  involve  both  the 
BUpraorbitul  and  infraorbital  nerves. 

Fractures  of  the  orbital  walla  produce  such  hemorrhage  that 
there  are  usually  exophtlialnios  and  ecchyniosis  of  the  lids  and 
cunjuuetivu,  Wlieu  a  fracture  of  the  orbital  wall  extends  to 
the  optic  foramen  the  sight  may  be  lost. 

Gunshot  woiinih  may  produce  immediate  blindness  from 
injury  to  the  optic  nerve  or  rupture  of  the  choroid,  although 
the  eyeball  appears  uninjured. 

When  tile  laclirynial  bone  can  be  easily  displaced  from  the 
orbital  plate  of  the  ethmoid  and  when  hemorrhage  from  the 
nose  occurs,  emphysema  of  tlie  orbital  ti&sues  being  present 
or  not,  there  is  a  fracture  of  the  Uincr  orbital  wcUi. 

Emphysemtt  of  the  orbital  tissues  may  lie  produced  by 
fractures  causing  a  communication  lietwcen  tlie  orbit  and  the 
antrum  of  Highmore,  tlie  frontal  or  sphenoidal  sinuses,  the' 
ethmoidal  cells,  or  the  nasal  duct. 

Injuries,  muscle  operations,  and  foreign  bodies  may  cause 
orbital  abscesses.      These  should  be  opeiie<l  by  exploratory 

fiunctures,  and   relief  will  be  given  even  though  no  pus  be 
build. 

Fractures  of  the  orbital  walls  should  be  treated  according 
to  the  rules  of  surgery.  Detached  pieces  of  bone  must  be 
removed ;  and  should  an  abscess  develop,  this  is  to  be  thor- 
oughly drained.  Emphysema  of  the  orbital  tisNue  usually 
terminates  favorably  with  avoidance  of  sneezing  and  coughing 
and  application  of  a  light  bandage. 

Diseases  of  the  Orbit. 

Orbital  cellolitiB  is  an  iiciite,  subacute,  or  chronic  inflamma- 
tion of  the  fatty  i-ellular  tissue,  and  may  be  idiopathic  or 
traumatic  in  origin. 

When  aciiie  the  disease  presents  a  formiclable  appearance. 
The  pain  in  the  orbit  is  excruciating.  There  are  fever,  headache, 
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(pdpina  of  the  lids,  chemusis  of  the  ocular  conjiuictivDC,  exopli- 
thalmos,  netiroretiDitis,  [ilcemdon  und  supjiuratioD  of  tlic 
cornea,  aod  panophthalmitis.  When  due  to  erj'^ipelas,  the 
most  severe  symptoms  are  likely  to  develop.  Thi'omhosis  of 
the  orbital  veins  and  cavernous  sinus  may  occur  in  the 
of  au  orbital  cellulitis.  The  treaivient  depends  npon  the 
fieverity  of  the  symptoms.  Numerous  incisions  through  the 
conjunctiva,  or  through  the  Hda  if  it  l>e  imj)os6ible  to  open 
(hem,  should  be  made  to  relieve  the  tension  and  secure  drain- 
age. Irrigation  of  the  wound  with  bichloride  of  mercury 
dilution  (1 :  2000)  should  be  made  from  time  to  time.  Hot 
npplications  luListcn  the  process.  If  complicated  by  abscess  of 
the  cornea  and  ]umophthalmitis,  evisceration  of  the  bulb  may 
l*c  required.  Enuctention  is  not  so  safe  as  evisceration  in 
these  caH3s,  since  cerebral  complicatious  are  more  likely  to 
ijccur  after  the  former, 

PerioatHla  is  due  to  injury,  cold,  foreign  bodies,  or  sypli 

When  acute,  there  are  slight  fever,  great  pain,  t«n<ler 
on  pressure,  and  the  lids  are  red  and  swollen.  Caries  or  ne- 
vnisis  of  the  underlying  bone  may  result  after  a  time,  which 
can  be  asccrtainwl  by  probing  the  fistulous  opening  which 
usually  occurs  through  the  lids. 

In  treating  this  condition  the  fistula  should  be  enlarged  if 
necessary,  and  the  dead  l)one  removed.  The  wound  should 
be  kept  clean  and  open  to  favor  healthy  closure  from  the  bfit- 
tom.  Acute  perioRtitis  should  be  treated  as  an  orbital  cellu- 
litis by  puncture  and  drainage. 

When  due  to  nyphilU,  the  pain  is  greater  at  night.  For 
these  cases  antisyphilitic  treatment  should  be  instituted. 

Foreign  bodies  causing  periostitis  should  be  reuinvcd. 

Tenonitis,  or  inflammation  of  the  capsule  of  Teuon,  may  be 
of  idiopathic  or  traumatic  origin. 

The  n])t)er  lid  is  swollen  and  cedomatous,  and  movement  of 
the  cycbull  is  painful.     Exophthalmos  when  present  iw  slight. 

The  idiopalkic  form  ia  often  due  t<i  rheumatism  or  gout. 

Hot  fomentations  to  the  lids  and  antirheumatics  and  ano- 
dynes usually  hriii^  about  recover)'. 

In  the  Irauvuttic  form,  antiseptic  solutions  should  be  used 
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to  cleanse  the  coniunotival  sac;  and  free  taciBioBS  should  be] 
made  as  soon  as  the  furmation  of  pua  is  evident. 

Ezophtbabnic  goitre:  Basedow's  or  Graves's  disease  causea  ] 
more  or  le»j  e x opt i thai nios  and  draws  attenlion  to  the  eyes,  I 
£ntargeiiient  of  the  thyroid  gland,  tachycaixJia.  and  protrusion  1 
of  the  eyeball  are  the  cardinal  symptoms  of  the  disease,  which  j 
is  primarily  an  affection  of  the  nervous  system. 

When  the  cornea  suffers  from  inability  to  close  tlielidBJ 
(lago])htiialmos),  it  may  he  necessary  to  use  a  bandage  or  per- 1 
form  a  tarsorrhaphy,  whereby  the  lids  are  united  only  to  such  I 
an  extent  as  not  to  interfere  with  vision. 

Pnlssting  exophthalmos  presents  the  following  symptoms : 
prolrusion  of  tlic  cyiliali,  noises  audible  over  the  orbit,  and 
pulsjition  felt  on  tlio  incball  and  alwnt  the  orbit.  It  may  l»e 
spontaneous  or  traumatic.  Most  of  these  cases  arc  due  to 
rupture  of  the  intonial  carotid  artery  in  the  cavernous  sinus.  | 
pi,„  k.^f««,«  :^  cHnipressioi 
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THE  EYELIDS. 

Anatomy. 

The  eyelids  (Fig.  12)  cover  and  ))roteot  the  eyeball. 

The  palpebral  flsatin  is  the  space  between  the  free  margins 
of  the  lids  ;  the  outer  angle  is  known  as  the  oider  eanthw,  the 
inner  angle  as  the  innej-  ewithiu*. 

Tlie  upper  lid  is  larger  than  the  lower,  and  has  a  special 
muscle  to  raise  it,  tlie  levator  pnlprhrtF  ttu/ifrioi'ui.  The  free 
margin  of  rht-  Ud  hna  an  outer  and  an  inner  lip.  The  outer 
tip  is  rounde<l  and  contains  two  or  throe  r<)ws  of  hairs,  known 
as  the  nlhi.  The  inner,  or  posterior,  lip  contains  the  mouths 
of  the  Mribnminn  glandu ;  and  near  the  inner  cautluis  the 
Invhnimol  juipilla,  at  the  suuimil  of  which  is  the  pnuetum 
lachrt/iiuilr. 

From  without  inwanl,  the  lids  arc  compose<l  of  integument, 
subcutaneous  arf<»hir  tissue,  muscles,  fibrous  tissue  (known  as 
tarxU  cartUuffe),  Meibomian  glands,  an<l  conjuuctiva. 


The  snbcntaneoofl  areolar  tisaiie  (I'ontjiininp  no  fat)  conncctfi 
til.-  iiiti'f^iiniciit  mid  muscle.  It  C4>ntaiii8  hair-foUicleB  and 
sweat-glands. 
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;  muscles  are  in  the  lids :  the  [lalpehnil  mr- 
iilaris  |ial])ebruriim,  the  eiliiirj-  muscle  of  itio- 


;,  the  tensor  Ijirsi,  tlie  a[)oneiiroi^is  of  the  levator  palite 
nusclea 


bne  superioris,  aad  the  su{)criur  and  inferior  palpelirol  muscles. 

The  orbicularis  palpabTarnm  is  a  sphincter  muscle,  and  con- 
sists  of  two  [Hirtions  :  an  orbicular,  acting  for  the  most  imrt 
involuntarily ;  and  a  palpebral,  Biibject  to  the  will.  M'lien 
both  portions  act  tf^tlier,  the  lids  are  brought  into  eloBe  con- 
tact, an  occurs  in  photophobia.  The  ]>al]>ebral  portion  is  con- 
cerned in  gently  closing  the  eyes.  It  is  supplied  by  the  facial 
nerve. 

The  mugcle  of  RUJmum  is  that  small  jMirt  of  the  orbicularis 
pal}>elirarnm  l>etween  the  MeilMiniion  glands  and  the  folliclcfl 
of  the  cilia. 

The  titiaor  tarsi,  or  Hoi-nei'it  mmclc,  is  that  portion  of  the 
orbicularis  palpebrarum  situaie<l  at  the  inner  side  of  the  orbit 
arising  from  Ihe  crest  of  the  lachrymal  bone  and  adjoining 
siirfac*  of  the  orbit.  It  dmwa  the  eyelid  inward,  and  by 
compressing  the  punclum  lachryniale  on  the  globe  faeilitales 
the  drainage  of  tears. 

The  levator  palpebiie  superioris  is  the  antagonist  of  the  or- 
hlcnlaris  |ial|ieljraruni,  for  it  raises  the  eyelid.  It  arises  near  the 
Upjwr  niarjriii  of  (lie  oplic  foninien,  and  is  inserted  by  a  broad 
a|ioiu'iir"sis  inl"  the  anterior  surface  of  the  tarsal  cartilage, 
ll  is  supplied  iiy  the  third  nerve. 

The  superior  palpebral  is  a  small  involuntar}'  muscle  com* 
[Mised  of  non-striated  muscle- fibres.  It  arises  from  between 
the  fibres  of  the  levator  palpebne  Huperioris  just  before  it  be- 
comes aponeurotic,  and  is  inserted  into  the  under  surface  of 
tile  iipjter  mai^in  of  the  tJirsal  cartilage. 

The  inferior  palpebral  muscle  arises  from  the  orbital  connec- 
tive tissue. 

These  muscles  are  suppisetl  to  bring  the  free  margins  of  the 
lids  in  [)crfect  ;i|>position  when  the  eyes  are  closed.  They  are 
SMjiplicd  by  llii'  syuj pathetic. 

The  tarsal  cartUages  are  two  plates  of  dense  fibrous  connec- 
tive lissuc.  The  su]>crior  is  of  u  somilunnr  form  measuring 
about  one-half  inch  at  it«  broadest  ]iart  and  lajK-ring  toward 
the  extremities.  The  loteei-  smaller  and  thinner  taiNid  carti- 
lage is  elliptical  in  form.     It  measures  one-quarter  inch  at  its 
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broadest  [Mrt.  The  oiiler  and  inner  extremitiee  of  each  carti- 
lage are  held  to  the  margin  of  the  orbit  by  the  outer  and  inner 
eaiUlial  ligamfnta.  The  inner  uintlisl  ligament  is  known  as 
the  leiiflo-piiljjcbi'arum. 

The  Meibomian  glands  are  imliedded  in  grooves  ill  the  inner 
surface  of  the  tarsal  cartilages.  There  are  from  30  to  36  in 
the  upper  lid  and  from  20  to  30  in  the  lower  lid.  They  cor- 
resimna  in  length  with  the  breadth  of  the  tarsal  cartilages, 
anu  hence  those  of  the  upiier  lid  are  the  longer.  A  Meibomian 
gland  consists  of  a  straight  tube  with  a  blind  extremity,  into 
which  small  secondary  follicles  open.  These  se^iaceous  glands 
supply  a  secretion  which  prevents  adhesion  of  the  lids.  The 
iniiint  has  very  lai^e  Meibomian  glands. 

The  outer  lip  of  the  free  mai^in  of  tlie  lids  has  protruding 
from  it  two  or  three  rows  of  hairs,  the  cilia.  Those  of  the 
up|)er  lid  curve  upward  and  are  lunger  than  those  of  the  lower 
lid,  which  curve  downward. 

8tMall  sebaceous  follicles  (the  glands  of  2^iss),  and  modified 
sweat-glands  (known  as  Moll's  glands),  are  among  the  roots 
of  the  cilia  which  lie  in  the  connective  tissue  between  the 
orbicularis  iialjtebranim  and  the  tarsal  cartilage.  One  of 
Zeiss's  glands  opens  into  each  hair-follicle,  and  the  secretion 
serves  to  lubricate  the  ciliiim.  The  mouths  of  Moll's  glands 
open  just  ttehind  the  cilia. 


Malfonoatioiis  and  Congenital  Anomalies. 

Coloboma  is  a  fissure  of  the  lid  ;  it  may  be  congenital  or  trau- 
matic. The  upi)er  lid  is  more  often  the  seat  of  the  congenital 
ff)rm.  It  is  sometimes  associated  with  dermoid  growths  of  the 
cornea  or  with  colohomas  of  the  iris  and  choroid.  Treatment 
consists  in  freshening  the  edges  and  stitching  them  together. 

Epicanthns  is  a  malformation  in  which  a  crescentlc  fold  of 
skin  overlaps  the  inner  canthus.  This  condition  is  often 
ast>ocialpd  with  ptosis  and  strabismus. 

The  overlapping  skin  may  be  excised  ;  or  the  operation  of 
culling  out  an  oval  piece  of  skin  from  the  hriilge  of  the  nose, 
the  long  axis  being  vertical,  and  closing  the  wound  by  sutures 
improves  Uie  condition. 
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Ectropion,  entropion,  ptosis,  distichiasis,  ablephoria  (partial 
or  total),  blepharophimosis,  symblepharon,  anklyloblepharon, 
and  cryptophthalmos  may  be  congenital. 

Neoplasms  (Benign). 

Xanthelasma,  or  xanthoma^  has  been  classified  with  neo- 
plasms ;  but  recent  researches  have  shown  that  it  is  tlie  prod- 
uct of  the  degeneration  of  embryonically  misplaced  muscle- 
fibres. 

Xanthelasma occMr«  as  yellowish-white  patches  seldom  raised 
above  the  skin.  This  condition  is  most  often  found  after 
middle  age,  particularly  in  females.  The  patches  generally 
occur  on  the  upper  lid,  near  the  inner  canthus. 

The  treatment,  usually  desired  for  cosmetic  effect,  is  ex- 
cision. 

Molluscum  contagiosum  is  a  small  round  tumor  affecting  the 
sebaceous  glands.  It  may  attain  the  size  of  a  pea ;  the  top 
is  flattened,  and  in  tiic  centre  is  a  dark  sj)ot,  representing  the 
aperture  of  a  follicle.  It  is  not  contagious,  as  was  once 
thought. 

The  treatment  consists  in  evacuation  of  the  cheesy  mass ; 
sometimes  it  is  necessary  to  excise  the  walls  of  the  cavity  and 
apply  a  strong  solution  of  silver  nitrate. 

Angioma:  A  7i<^rr?/.s',  or  "  mother's  mark,"  is  always  con- 
genital, and  may  cover  the  whole  lid.  When  small  it  may 
be  successfully  treated  by  the  application  of  caustics,  such  as 
nitric  or  chromic  acid,  or  by  the  actual  cautery. 

Telangieetaaiii  is  a  bright-red  patch  (K»curriiig  in  the  skin 
and  sulwutaneous  tis-^ue,  and  consists  of  enlarged  cjipillaries, 
arterioles,  and  venules. 

CavernouH  anffiomn  is  a  vascuilar  tumor  compose<l  of  anas- 
tomosing sinuses  with  a  framework  of  connective  tissue. 

These  tumors  are  often  enwipsulated,  and  can  then  be 
enucleate<l.  When  extensive,  electn)lvsis  is  the  best  treatment. 
Multiple  punctures  with  the  ehvtrolytic  needle  are  made 
around  the  base  of  the  tumor. 

Papillomas  (due  to  hyi>ertrophy  of  the  papilhe  of  the  skin) 
should  always  l>e  n^moveil,  since  they  are  sometimes  the  start- 
ing-point of  epitheliomas. 
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Fibromas,  enchondromas,  myxomas,  lipomas,  lymphangiomas, 
and  neurofibromas  but  rarely  occur  on  the  lids. 

Neoplasms  (Malignant). 

Epithelioma  begins  on  the  skin  usually  at  the  border  of  the 
lid,  and  unless  excised  early  invades  the  bulb  and  even  the 
orbit.  It  occurs  more  frequently  on  the  eyelids  than  else- 
where. It  commences  as  a  small  inflamed  elevation,  whose 
surface  becomes  excoriated  and  secretes  a  watery  or  bloody 
liquid  which  forms  a  crust  or  scab.  This  falls  off  from  time 
to  time,  showing  an  indurated  ulcerated  surface.  The  progress 
of  the  ulceration  is  very  slow,  and  j)ain  is  not  severe  unless 
the  deeper  structures  be  involve<l. 

When  thoroughly  removed  at  the  beginning  epitheliomas 
may  not  recur,  but  after  they  are  large  and  have  ulcerated  an 
operation  is  not  satisfactory. 

Rodent  ulcer  is  a  form  of  epithelioma  wiiieh  leaves  cica- 
tricial tissue  in  the  part  invaded.  The  ulcers  of  lupus  vul- 
garis and  secondary  syphilis  are  liable  to  be  confounded  with 
epithelioma. 

Epithelioma  is  a  disease  of  advanced  age  ;  syphilis,  of  youth 
or  middle  age.  Epithelioma  is  much  slower  in  progress  than 
syphilis.  Lupus  commences  usually  before  puberty  and  is 
slower  in  progress  than  epithelioma. 

Sarcoma  of  the  eyelid  is  nearly  always  secondary.  It  is 
characterized  by  rapid  growth  and  early  recurrence.  Thor- 
ough removal  is  the  treatment, 

Injnries  of  the  Eyelids. 

The  eyelids  are  often  the  seat  of  incised  or  lacerated  wounds, 
contusions,  bums,  and  scalds. 

Owing  to  the  laxity  of  the  skin,  oedema  and  ecchsrmosis  of 
the  lids  may  be  considerable. 

As  the  result  of  injury  either  to  the  eyelid  itself  or  to  the 
orbit,  pro<lucing  periostitis  and  caries,  ahacess  of  the  lid  is  not 
uncommon.  Ulcers  sometimes  occur,  the  result  of  scalds, 
burns,  or  contusions.  A  trawnaflc  coloboma  may  be  the  re- 
sult of  a  vertical  wound  where  no  union  by  first  intention 
takes  place. 
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Emphysema  of  the  lids  is  a  Eympbini  of  fracture  of  one  or 
more  bones  entering  inti)  tlie  formation  of  the  orbit,  Tlie  source 
of  the  air  producing  ttiia  comlition  i^i  from  the  frontal  or  supe- 
rior maxillary  sinuace,  the  ethmoidal  colls,  or  tlic  nasal  cavity. 
When  by  reason  of  sneezing,  coughing,  or  blowing  the  nose 
the  air  in  the  spaceH  mentioned  is  under  pressure,  air  is  forced 
intit  the  areolar  tissue  at  the  seat  of  fracture. 

(Edema  may  l)c  due  to  congestion  in  the  lids,  the  conjunc- 
tiva, or  the  orbit,  and  is  often  an  expression  of  diseases  of  the 
heart  and  kidneys.  When  the  swelling  is  excessive,  puncture 
and  application  of  prcssnre  relieve  the  condition. 

Ecchymosis  is  an  extravasation  of  h\twA  in  the  sulicutaneous 
tissue,  and  the  most  common  cause  is  contusion. 

Injuries  of  the  eyelids —treatment :  The  best  treatment  im 
mc<liatcly  after  the  injury  is  the  ajtplication  of  ci>ld,  either 
ice  or  icod-water.  In  onler  to  promote  ribHOrpt'um,  the  ajipli- 
cation  of  heat  and  a  tirm  bandage  are  recommeniled. 

AbKCAtK  is  usually  the  result  of  contusionn',  although  uyn-m- 
taueous  absccases  occasionally  occur  in  scrofulous  or  [)oorly 
nonrishe<]  children.  The  application  of  heat  hastens  the  proc- 
ess and  a  horizontal  incision  is  indicated  to  evacuate  the  pus. 

Ulcers  from  whatever  cause  should  be  tn-ated  by  attention 
to  cleanliness  and  the  application  of  antiseptics. 

Siuce  emphysemn  is  caused  lar^ly  by  blowing  the  nose,  the 
proper  conditions  being  present,  the  avoidance  of  this  act 
IS  the  only  treatment. 

Woundn  slioiild  be  treated  iu  acconlance  with  the  rules  of 
surgery. 

Skin  Diseases. 

The  eyelids  may  he  the  seat  of  many  skin  diflaases,  but 
the  con-.iik'ration  of  a  few  of  the  more  common  or  peculiar 
will  suflicc. 

Eczema  is  the  most  common  of  the  skin  diseases.  The  eti- 
ology is  often  the  Wiinie  as  in  other  iiarts,  yet,  owing  to  the 
irritation  of  the  skin  by  the  tears,  eitlicr  as  the  result  of  rub- 
bing with  the  hands  or  conjunctivitis,  lachrymal  cjitarrh,  or 
ectropion,  the  lower  lid  may  liecome  aHet^ted.  Inflammation, 
ilchiug,  and  moii^lurc  make  the  diagnosiit  ea^iy. 

The  trattment  varies  evidently  with  the  cause.     For  atmpU 
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canea  the  applicution  of  Hcbra's  ointment  (e()iia1  plirts  of  lead  \ 
piaster  una  vaseViao),  zinc  siilve,  or  tt  d  to  10  jkt  cent,  solution  { 
of  silver  iiitmt*^  is  the  usual  treatment. 

W'licn  the  eczemii  is  eecondari/  to  otiier  diseases  the  iiecoBsary 
treatment  slionid  Ije  applied  to  them. 

Erysipelas  of  llie  eyelids  occurs  in  the  course  of  facial  ery-   i 
stpelas,  and  the  superiicia!  form  is  without  danger. 

The  phlegmojMiu  type  may  involve  the  capsule  of  Tenon  and 
the  deeper  tissues  of  the  orbit,  and  impair  or  destniy  the  sight   I 
from  optic  neuritis  or  atrophy,     A  meningitis  from  estensioD    '' 
of  inflammation  along  the  optic-nerve  shcuth  is  rare  and  is  \ 
usually  faixX. 

The  Irftdmait  should  consist  in  local   applications  of  icli-   ' 
tliyol,  gniiiacol,  or  10  [ler  cent,  solution  of  silver  nitrat«  and 
a  8Upi>orting  medioition.     The  success  of  the  treatment  will 
depend  lately  ujwn  the  strength  of  the  patient. 

Herpes  soster  ophthalmicus  is  a  nenropsthic  disease  chai-ac- 
terixefi  by  the  formation  of  vesicles  along  the  course  of  one  or 
more  branches  of  the  ophthaJmie  nerve.  Neuralgia  and  fever 
may  precede  the  eruption,  which,  owing  to  the  attending  re<l- 
ness  and  swelling,  Bimulates  erysipelas. 

The  administration  of  anodynes  to  relieve  the  pain  and  the 
dusting  of  the  affected  parts  with  zinc  oxide  or  rice  flour  are 
indicated. 

Milinm  is  a  term  applie<l  to  concretions  of  sel>aceous  matter 
about  the  size  of  a  millet-seitl.  Simple  expression  is  the 
trratmejU.  This  disease  may  be  mistaken  for  the  c^Hnmcncing 
stige  of  xanthelasma  pal)>cbrarum,  the  distinguishing  features 
of  which  are  the  clear  yellow  color,  limitation  to  the  eyelids, 
and  the  flat  end  platc'like  arrangement  of  ihe  lesions. 

Spontaneous  ulcers  of  the  lid  may  be  due  to  lupus,  syphilis, 
or  scnifula.  The  treatment  of  the  ulcer  of  lupus  consists  in 
the  use  of  the  curette  or  actual  cautery  and  the  application  of 
auttsepiics.  The  syphilitic  ulcer  is  usually  a  late  manifesta- 
tion of  ayphilLi,  and  should  lie  diagno.wd  early,  since  anti- 
evphilitic  treatment  is  effective,  and  surgical  measures  super- 
fiiion^  and  even  dangerous.  The  serofutous  idcer  demands 
const  itutional  as  well  as  li>cal  treatment. 

Inflammation  along  the  ciliary  marjrin,  hhjihtn-Uia  aliaria, 
ap[)ears  iu  two  forms:  squamous  and  ulcerative. 
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Blepharitis  squamosa  1.4  a  Hiibacntc  or  elironic  disease  of  tlie 
iHink-r  of  tlic  cvtliii  iluiraclcrizfi!  I»y  the  fonimticju  of  im^Ics 
anil  exudutiifti  uf  &  Itiiiuciuiis  sticrctioti,  iiUeii  glueing  the  cilis 
("gL-llier.  On  removal  of  (he  suiles  or  cniuts  a  more  or  less 
liyiwrseniic  surfar«  presents  itself,  and  ofti-n  f*vcr!d  lashes  are 
imlled  out  in  the  process.  The  lashes,  however,  usually  grow 
again. 

Blepharitis  ulcerosa  differs  from  the  siqiiamous  form  in  that 
the  iiifliimmation  is  deeper,  the  isccretion  purulent,  and  the  loss 
of  eilia  jHTniauenl. 

Blepharitis — etiology:  Aniemin,  fterofida,  eruptive  fevers, 
nefjlect  of  cleanliness,  exjiosure  to  dust,  heat,  winds,  and  irri- 
tants produce  hilatomt  disease.  Corneal  opaeitics,  a  high  de- 
gree of  hyiKirmetropia  (causing  strain  of  accommodation),  and 
nneorreete<l  errors  of  refraction  are  exciting  causes.  Chronic 
i-atarrhal  eonjuuetivitis,  phlyctenular  eoiij n noli vi tin,  trachoma, 
and  epiphoiit  are  local  causes.  When  epiphora  produces 
hlephuritis  the  cause  should  l>e  ascertained,  whether  inerciised 
scrrelion  or  disease  of  the  lachrymal  canal  or  wic.  Blepha- 
ritis may  cause  a  chnmic  ciitarrhal  conjunctivitis,  a  s^e,  loss 
of  the  cilia,  tumefaction  along  the  border  of  the  lids  (particu- 
larly the  upper),  epiphora  from  eversion  or  narrowing  of  the 
j)uiicta,  trichiasis,  and  ectropion. 

Blepharitis — treatment:  This  depends  u[Min  the  cause. 
When  constitutional  treatment  is  needed,  the  io<lide  of  iron, 
c.«i-liver  oil,  fresh  air,  milk  and  egg  diet,  and  Imlhs  are  indi- 
ciitcd.  LfKtii  applU'ufioTiii  are  useful  only  after  thoi-nujrh 
removal  uf  the  scales  and  crusts.  This  is  best  aceonipli>li<'<l 
by  soaking  the  lids  in  n  warm  alkaline  solution.  A  vMah 
solution  of  hydroziHie  is  also  eflectivc.  The  lids  being  cli'aiui I, 
the  applietition  of  a  salve  containing  1  jier  cent,  to  4  jier 
cent,  uf  the  yellow  oxide  of  mercury,  or  1  (>er  cent,  of  the 
white  precipitate,  effects  a  cure  in  simple  tsises.  In  thew/ccr- 
ttttpf  fiinn,  Iwsides  the  removal  of  mists,  the  infected  area 
Kbonld  be  o|)ene<l  and  the  cilia  involved  removed  by  the  use 
of  ciliary  forceps.  The  ulcers  heal  ipiicker  upon  the  applica- 
tion of  a  strong  solution  of  silver  nitrate. 

Pkfhiri'u'in  may  W  mistaken  for  blepharitis  ;  but  the  eggs 
and  the  [lanisitos  may  Ih'  dete<'le<l  by  close  examination. 
Mercurial  ointment  effects  a  cure. 
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Eyelids :  Diseases  of  the  Glands. 

Hordeolum :  An  external  dye  is  the  result  of  a  suppurative 
inflammation  of  one  of  Zeiss's  glands.  Swelling  and  redness 
occur  over  the  site  of  the  gland  and  increase  for  a  few  days. 
After  si>ontaneous  or  operative  evacuation  of  the  contents  all 
inflammatory  symptoms  rapidly  subside. 

An  hdenxal  stye  is  the  result  of  suppurative  inflammation 
of  a  Meibomian  gland.  Inasmuch  as  these  glands  are  larger 
than  those  of  Zeiss  and  are  imbedded  in  the  dense  fibres  of 
the  tarsiLs,  an  internal  stye  is  more  painful  and  lasts  longer 
than  an  external  one.  On  everting  the  lid  the  pus  may  be 
seen  through  the  conjunctiva. 

Etiology:  Styes  occur  in  young  people,  particularly  the 
scrofulous  and  anaemic.  Blepharitis  causes  a  stye  by  the  pres- 
ence of  scales  and  crusts,  which  serve  as  a  bed  for  germs  which 
easily  enter  the  glands.  The  swelling  of  the  margin  of  the  lids 
may  prevent  the  exit  of  the  secretion  of  the  glands.  Errors  of 
refraction,  and  strain  of  accx)mmodation  may  be  exciting  causes. 

Treatmeid:  Hot  applications  accelerate  the  ripening  of  the 
abscess  and  opening  by  free  incision  shortens  the  course  of  the 
trouble.  As  a  prophylactic  measure  treatment  of  an  existing 
blepharitis  is  imperative. 

Ohalazion  is  a  disease  of  the  Meibomian  glands  character- 
ize<l  by  its  chronicity,  and  the  formation  of  a  tumor  which 
causes  comparatively  little  inconvenience,  and  finally  degen- 
erates into  granulation-tissue  and  pus.  It  is  easily  differen- 
tiated from  an  internal  stye,  which  runs  an  acute  course,  is 
jKiinful,  and  suppurates. 

Chalazia  occur  more  frequently  in  adults  than  in  children. 
They  may  produce  some  deformity  and  irritate  the  eye  by 
reason  oi  the  chafing  causinl  in  winking. 

Treatinent :  Small  chalazia  call  for  no  treatment ;  large  ones 
should  be  removed.  The  incision  may  be  made  through  the 
skin,  conjunctiva,  or  margin  of  the  lid.  The  contents  should 
\ye  thoroughly  scooped  out  with  a  chalazion  scoop  and  the 
walls  of  the  sac  scraped  or  disset^ted  out.  The  appliciition  of 
a  strong  solution  of  silver  nitrate  often  produces  adhesive  in- 
flammati(m  of  the  cyst-wall.  Cocainizjition  is  usually  suffi- 
cient for  this  operation. 
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Cretaceous  deposits  in  tlic  conjunctiva  sotnetimeg  caiiso  irri- 
tjilii>ii.    AfU'r  I'ocainization,  llioy  should  be  picked  out.    This  ' 
uonditiou  is   known  its  litliiasiH  conjunclivur,  and   \n  due  to  j 
degeneration  of  the  contents  of  a  Meibomian  gland. 

Anomalies  of  the  Eyelashes. 

TiicUasiB  is  that  condition,  not  accompanied  by  inversion 
of  the  margin  of  the  lid,  in  which  the  cilia  arc  entirely  or  in 
[)art  directed  inward  instead  of  outward.  The  irritation  of 
the  eyeball  causes  phot/iphubia  and  lachrymation.  Corneal  \ 
ulcers  and  opacities  may  also  occur  in  consetjuence  of  mechani- 
cal injury  to  the  cornea. 

Etioloffg :  The  most  common  cause  is  trachoma,  when  the 
trichiasis  is  often  complete — that  is,  involving  all  of  the  cilia. 
Partial  trichiasis,  in  which  only  some  of  the  <ritia  are  directed 
backward,  occurs  as  a  result  of  scars  due  to  blepharitis,  stye, 
injury,  or  ojwration. 

Disticliiaais  is  a  rare  and  generally  congenital  condition  in 
which  an  otherwise  normal  lid  has  two  rows  of  cilia,  one 
directed  forward,  the  other  backward. 

Treatment:  When  only  several  cilia  are  directed  inward 
epilation  may  aufGee.  As  this  does  not  destroy  the  follicle, 
epilation  muti^t  Ite  repeated  from  time  to  time. 

The  radical  Ireatmunt  is  the  destruction  of  the  follicle  by 
dectrolffsU.  The  positive  pole  of  a  galvanic  battery  (eight  to 
twenty  element^)  is  connected  with  a  Hat  electrode,  the  nega- 
tive |>ole  with  the  nee<)le.  The  needle  is  thrust  into  the  follicle 
by  the  side  of  the  lash  and  the  flat  electrode  is  placet!  on  the 
temple.  This  treatment  is  practicable  oidy  when  a.  few  of  the 
cilia  turn  in.  The  luinfulness  of  this  method  militates  against 
it«  nsefntness.  Wlien  many  or  all  of  the  ciliu  ai^  directed 
inwanl,  epilation  cannot  be  practiseil.  Here  the  best  treat- 
ment is  an  ojieration  to  remedy  entropion. 


Anomalies  of  Position  of  the  Lids. 

Entropion  is  a  turning  in  of  a  lid.  It  muy  lie  Hpa.smodic  or 
cicatricial.  Spannodic  entropion  is  cansc<1  hy  contraction  of 
tlie  orbicularis  muscle.     Two  conditions  are  necessary  to  pro- 
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duce  this  kind  of  entropion :  imperfect  8upi>ort  of  the  free 
border  of  the  lid  and  excessive  relaxation  of  tlie  skin. 

Etiology:  The  relaxation  of  the  skin  as  occurring  in  the 
aged,  the  absence  or  smallness  of  the  bulb,  an  eye  deeply  set 
in  tlie  orbit,  blepharospasm,  blepharophimosis,  or  the  use  of 
a  bandage. 

Treatment  of  spasmodic  entropion  depends  upon  the  cause. 
When  produced  by  the  use  of  a  bandage,  its  a i scon ti nuance 
is  all  that  is  necessary.  If  the  bandage  be  indispensable, 
the  inversion  of  the  lower  lid  may  l)e  prevented  by  the  use  of 
a  strip  of  adhesive  plaster,  one  end  of  which  should  be  stuck 
to  the  skin  over  the  edge  of  the  orbit.  The  use  of  an 
artificial  eye  prevents  entropion  when  caused  by  absence  of 
the  bulb. 

Geabncial  entropion  is  caused  by  cicatricial  shortening  of  the 
conjunctiva  whereby  the  free  border  of  the  lid  is  turned  inward. 

Etiology :  Trachoma,  diphtheritic  conjunctivitis,  and  injuries 
of  the  conjunctiva. 

The  operation  for  the  relief  of  entropion  will  be  considered 
in  the  section  on  Oi^rations. 

Ectropion  is  an  eversion  of  the  lid  whereby  a  part  of  the 
conjunctival  surface  is  exposeil.  Eversion  of  the  punvta  oc- 
curs in  conse<juence  of  the  eversion  of  the  margin  of  the  lid, 
and  henc(!  laohrymation  is  a  prominent  symptom.  The  irri- 
tation of  the  secretions  causes  redness  and  tiiickcning  of  the 
lid-margins  and  hypertrophy  of  the  conjunctiva.  High  de- 
grees of  ectropion  pnKluce  lagophthalmos,  which  may  lead  to 
corneal  disease. 

The  etiology  of  ectropion  is  various.  It  may  be  due  to 
s|)asm  which  everts  the  margin  of  the  lid  when  the  tarsal  por- 
tion is  slightly  turned  from  the  eyeball  and  the  integument  is 
tense.  Protrusion  of  the  eyeball  favors  spasmodic  ectropion. 
Paralysis  of  the  orbicularis,  because  of  the  relaxed  condition 
of  the  lower  lid,  may  cause  pandytic  ectropion.  In  old  age 
the  loss  of  tone  of  the  orbicularis  and  chronic  catarrh  of  the 
conjunctiva  favor  senile  ectropion.  When  scars  occur  in 
the  integument  the  result  of  injury,  operation,  burns,  and  the 
like,  cicatricial  ectropion  results. 

Treatment:    In  spamnodic  ectropion  the  lids  should  be  re- 
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placwl  itiifi  a  firm  bamlngc  it[iptie<l.  Parali/niB  of  the  facial  ^ 
nerve  reijiiires  the  use  of  electricity.  Wiieii  the  ectropion  exists  | 
in  high  ilegree  sui^ical  means  are  necessary  to  give  relief. 

STinblepharoti  is  tiie  adhesion  of  the  paljiehral  to  the  ocnlar  J 
ronjiinctiva  in  consequence  of  injuries  cmising  excoriation  op  ' 
sloughing  of  the  opjwsing  surfaces.  Tlie  atfliesion  may  be 
complete,  in  which  case  the  cnl-ile-sac  is  obliterated  ;  or  par-  ■ 
tial,  when  it  remains  free,  permitting  the  pasiiage  of  a  pnihe  i 
nntler  the  bridge  of  tissne  along  the  fornix  between  the  lid  , 
and  hull). 

Etiology:  Burns,corro8inn,diphtheriticconjunctiviti8,opep- 
uttrin.'<,  and  ulcers  of  all  kinds  may  produce  symhlepharor 

The  object  of  the  treniment  is  to  break  up  the  adhesions 
and  prevent  union  of  the  ex|Mised   surfaces.      This  can  be 
accninpltshed  in  cases  of  partial  symbleplmrou,  but  is  very  ] 
difficult  or  imiiossihlc  in  complete  ones. 

Ankjrloblapharoii  is  the  adiiesioii  of  the  mai^ins  of  the  lids, 
the  cantlii  not  being  involved.  The  diologti  is  the  same  as 
for  symhlephiiron,  which  generally  complicates  this  condition. 
Two  opposing  surfaces  being  denudc<l  by  reason  of  bums, 
et«.,  may  l)ecome  adherent. 

The  trFatment  consists  in  permanent  seiaration  of  the  lid- 
niargims  after  a  dividing  cut  has  licen  made.  The  success  of 
the  treatment  will  dejieud  upon  the  extent  of  the  syniblepharoa 
when  it  coexists. 

LagophtlialnioB  is  a  condition  in  which  the  lids  cannot  be 
completely  closed.  It  may  be  due  to  shortness  of  the  lids, 
ectropion,  jiaralysis  of  the  orbicularis,  absence  of  corneal 
reflex,  and  enlargement  or  protrusion  of  the  bulb. 

The  treniment  (lenends  upon  the  cause.  When  the  lagoph- 
thalnios  is  due  to  shortness  of  the  lids  a  canthoplasty  is  nece&~ 
sary.  Lagnphthalmos  is  relieved  by  an  operation  for  ectropion 
when  this  causes  it.  Paralysis  of  the  orbicularis,  which  is 
supplied  by  the  facial  nerve,  may  l>c  due  to  a  variety  of  causes, 
such  as  injury  to  the  nerve,  exposure  to  cold,  or  intracranial 
diseases.  It  can  therefore  not  always  be  treated.  A\'^hen  the 
lagophthalmos  is  only  a  teraiiorary  condition,  the  eye  should 
be  bandaged,  to  protect  the  cornea  from  injury  and  irritation. 
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When,  however,  the  condition  is  not  likely  to  yield  to  treat- 
ment a  larsorrhaphif  should  be  porlornicd,  to  prevent  certain 
dewtnictiou  of  ihe  eyeball. 

BlepharophimosU  is  the  condition  in  which  tJic  palpebral 
fisMiire  is  shortened,  either  as  a  result  of  contraction  of  the  lids 
or  adhesion  of  the  opposing  margins  of  the  lids  at  the  onter 
canthus.     A  canthopUtsiy  is  the  treatment. 

Diseases  of  the  Mnscles  of  the  Lids. 

Spasm  and  jM'mli/Kin  of  the  orbicnlaris  freijnently  occur. 

Spasm,  or  blepIuuoBpasin,  as  it  is  called,  may  be  a  symptom 
of  many  ocular  diseases  in  which  there  is  irritation.  Refrac- 
tive tTn>rs,  foreign  Ixxliea  in  the  conjunctival  sac,  trichiasis, 
or  whatever  disease  may  be  the  cause,  should  receive  attention. 
Blepharospasm  occurs  also  as  a  disease  of  itself.  It  is  ob- 
3erve<l  in  hysterical  young  women,  and  also  in  old  age,  when 
the  lids  may  be  quite  closed  or  continually  winking.  When 
attempts  are  made  to  raise  the  upper  lid  there  is  considerable 
resistance,  which  differentiates  this  trouble  from  ptosis.  When 
of  hysterical  origin  blepharospasm  often  passes  away  without 
treatment.     In  the  aged  treatment  is  of  no  use. 

Paralysis  of  the  orbicalarls  is  due  to  a  lesion  of  the  facial 
nerve;  this  is  more  often  peripheral,  seldom  central.  Ex- 
posure to  cold,  rheumatism,  traumatism,  disease  of  the  middle 
ear  or  temporal  bone,  nei>plasms,  and  syphilis  are  the  most 
common  caiMcs. 

The  electric  current  is  of  use  in  all  forms,  in  conjunction 
with  the  special  treatment  that  may  be  indicated.  The  eye 
should  be  always  bandagctl,  to  protect  the  cornea,  in  severe 
cases ;  at  night  only  in  simple  cases.  When  there  is  no  pros- 
pect of  recovery  a  tarsorrhaphy  should  be  made  to  close  the 
lids  (>artially. 

Ptosis  is  a  paralysis  of  the  levator  peliiebne  superioris.  It 
may  Im?  congenital,  when  it  is  usually  hdateral ;  or  acquired, 
when  it  is  usually  unilateral.  The  upper  lid  droops  more  or 
less,  interfering  with  the  sight  when  the  margin  of  the  lid  is 
below  the  levef  of  the  pupil.  Lesions  involving  the  muscle  or 
the  third  nerve  are  the  causes  of  acquired  ptosis.  It  is  often 
associated  with  paralysis  of  the  ocular  mnscles  supplied  by  the 
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third  nor\'e.     Ptosis  is  Bometimes  seen  in  tiie  [laralytic  fiiriu  of  | 
Bl(»holigin. 

The   ircatmcnt  depends  upon   the  cause.     In   some  cases  \ 
Bnrgical  procedure  ie  the  only  means  of  help. 


THE  LACHRYMAL  AEPABATDS. 

AiLatomy. 

The  lachrymal  gland,  the  acoesaory  lachrj-nial  glanila,  and 
the  tubular  acinous  glands  of  the  conjuuclivu  con.stJtiite  the 
■ecretingpoxt  of  the  lachrymal  uj)[)urutll!^;  the  lachrymal  ntnulg, 
the  lachrymal  sac,  and  the  niisui  dtiot,  the  conducting  part. 

The  lachijrmal  gland,  which  secretes  liie  tears,  i."  hjilpcd  in 
the   lachrymal   fossa   under  cover  of  the  external   angular 
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process.  It  is  divided  into  two  mirts,  a  larger  (or  up[K:r),  and 
a  lower,  the  acceanorif  r/fajiii.  The  Hccretion.s  of  the  upper 
gland  pass  through  the  ducts  of  the  accessory  gland  anil  finally 
empty  into  from  seven  to  twelve  narrow  duets  which  pierce 
the  outer  side  of  the  sujierior  fornix  of  the  conjunctiva. 


CONGENITAL   MALFORMATIOXS- 

Only  a  small  amount  of  the  tears  is  secreted  by  the  lai-hi 
mal  and  nccessory  glands,  the  greater  [turt  coming  from  tl 
tubutar  acinous  glands  of  the  conjunctiva.     The   lachrymal 
gland  can  aceurdingly  be  exliqiated  without  evil  conse()uences, 
the   conJuncUval   glands   su{>])lying    secretions  sufficient    tn 
moisten  the  surface  of  the  eyeball.     The  lachrv'mal  gland  ia 
supplied  by  the  lachrymal  artery,  a  branch  of  the  ophthalmii 
The  lachrymal  nerve,  a  hrauch  of  the  fifth,  and  branches 
the  sympathetic  supply  the  gland, 

Tlie  l&chryinal  canals  collect    the  tears  when  excreted 
exn^s.     These  begin  at   the  puncta  lachrymalia,  whicli 
opposite  each  other  on  the  free  bor^ler  of  the  eyelids  near 
inner  canthns,  turning  toward   the  eyeball,  and  lead  to  the 
lAchiymal  sac.     This  lies  in  a  groove  at  the  lower  inner  angle 
of  the  orbit,  and  gradually  metres  into  the  nasal  dnct,  wliich 
opens  into  the  inferior  meatus  alxtut  one-half  inch  behind  tlie 
anterior  end  uf  the  inferior  turbinal. 

The  lachrymal,  superior  maxillary,  and  inferior  turbinated 
bones  form  the  bony  canal  of  the  nasal  duct,  which  is  lined, 
from  witliin  outward,  by  mucous  membrane,  a  layer  of  veins, 
and  a  librons  sheath.  Temporary  engorgemeut  of  the  veins 
may  interfere  with  the  passage  of  a  probe.  When  the  lachry- 
mal canals  and  nasal  duet  cannot  accommodate  the  excess  of 
tears  thef>e  How  over  the  lower  lid  and  down  tlie  cheek. 
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Congenital  Halformations. 

The  lachrymal  glands  may  \>e  absent,  when  there  is  usually 
other  malformation,  as  anophthalmos  or  eryptojihthalnios. 
When  childn-n  do  not  shed  tears  the  hiehrymal  gland  may  !>e 
present,  but  the  tubular  ylamh  of  the  conjunctiva  are  probably 
absent. 

Dislocation  of  the  lachrymal  gland  Is  sometimes  congenital, 
and  fistnls  have  also  been  ob.served. 

The  lachrymal  canals  sometimes  fail  tonnite,  when  a  groove 
instead  of  a  canal  results. 

At  limes  the  canallcnli  are  but  partially  closed;  or  they 
may   l>e  wanting. 

Atresia  of  the  puncta  [iiay  bo  eoti^'i-nitul. 

A  firtuLi  of  the  lachrvnial  sac  or  of  the  na^l  duct  is  a  ran 
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e  frequently  ob- 


occurrence,  but  stricture  of  the  latter  i 
served. 

Neoplasms. 

Tumors  of  the  lachrymal  gland  are  rare.     Adenomas,  n  _ 
omas,  myxosarcomas,  sarcomas,  I'pithelioraos,  cysts,  dermoid 
tumors,  and  angiomas  liave  hail  tlieir  origin  ia  the  gland. 

The  removal  of  the  gland  should  he  performed  early  when 
it  is  possible  to  save  tlieeye.  Wlieii  the  growth  liaa  involved 
too  much  tii<sue,  enndeation  is  imperative. 

Foljrps  have  been  met  with  in  the  lacluymal  canal.  They 
should  be  removed. 

Ii^nries. 

Injnries  about  the  orbit  sometimes  produce  a  fistula  of  tliA 
lachrymal  gland,  allowing  the  tears  to  escape  through  the 
opening  in  the  integument.  The  liHtula  should  be  brought  into 
communication  with  the  conjunctival  sac,  after  which  the  in- 
tegument may  be  freshened  and  the  external  u{>ening  closed. 

Dislocation  of  the  lachrymal  gland  may  be  due  to  trau- 
matism or  may  occur  spontaneously. 

Wounds  involving  the  puncta,  the  lachrymal  canals,  and 
the  nasal  duct  may  prodiiee  atresia  of  any  or  all  of  these 
parts.  The  possibility  of  restoring  the  function  depends  upon 
the  nature  of  the  injury. 

For  atresia  of  Ihe  puncium,  a  dilator  should  be  frequently 
nseii  after  the  punctum  has  been  ojiened.  If  the  cunrt/tcuft 
arc  closed,  it  is  necessary  to  open  them  with  a  canaliculus 
knife  and  pass  prolies. 

In  cases  of  traumatic  Btricture  of  the  itwKti  duel  it  may  be 
necessary  to  make  an  opening  with  a  knife  or  drill,  under 
general  amcstbcsia,  after  which  the  pnibe  should  be  frequently 
used.     If  this  fails,  a  gold  canula  is  of  great  service. 
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On  the  whole,  disease  i>f  the  lachrymal  y^hm]  is  very  rare; 
disease  of  the  drainage  or  conducting  apjiaratns,  on  the  other 
hand,  is  quite  common. 

DaoTO-adenitis,  or  iuflamnmtiou  of  the  lachrymal  gluud,  is 


LACHRYMAL  BLENNORRUCEA,  55 

a  very  rare  disease.  For  an  acute  inflammation  the  applica- 
tion of  heat  and  an  incision  as  soon  as  fluctuation  is  demon- 
strable are  indicated.  Antisyphilitic  or  antirheumatic  reme- 
dies are  useful  in  the  treatment  of  the  chronic  form  in  con- 
junction with  local  stimulating  applications. 

Dacryops,  or  cyst  of  the  lachrymal  gland,  is  the  result  of 
closure  of  one  or  more  of  the  excretory  ducts,  whereby  the 
retention  and  accumulation  of  secretion  produce  a  transparent 
elastic  swelling.  The  treatment  consists  in  establishing  a  com- 
munication between  the  cyst  and  conjunctival  sac. 

Chalky  concretioxui  sometimes  form  in  the  lachrymal  gland. 
As  soon  as  they  cause  irritation  they  should  be  removed. 

Lachrsonal  Blennorrlioea. 

Definition :  This  is  a  chronic  disease  of  the  mucous  mem- 
brane of  the  canaliculi,  the  lachrymal  sac,  and  nasal  duct. 

Symptoms:  Because  of  the  swelling  of  this  mucous  mem- 
brane the  drainage  of  the  tears  is  interfered  with,  and  accord- 
ingly epiphora,  or  overflow  of  tears,  results.  In  light  cases 
this  may  be  the  only  symptom. 

As  the  disease  progresses  a  stricture  occurs  in  the  drainage- 
apparatus,  in  consequence  of  which  the  lachr}'mal  sac  increases 
in  size  from  retention  of  secretion.  1'his  becomes  infected, 
and  soon  the  lachrymal  sac  on  pressure  empties  through  the 
canaliculi  a  mucopurulent  secretion. 

Etiology :  Uncorrected  errors  of  refraction  may  cause  simple 
cases.  Exposure  to  cold,  causing  a  conjunctivitis  or  rhinitis, 
is  also  an  etiological  factor  in  some  cases.  Hypertrophic  or 
atrophic  rhinitis,  syphilitic  or  tuberculous  ulcers  and  tumors, 
and  |)olyps  in  particular,  are  nasal  conditions  which  may  lead 
to  stenosis  and  inflammation  of  the  drainage-apparatus. 

Cromplications :  Lachrymal  blennorrhoea  often  causes  chronic 
conjunctivitis  from  irritation  of  the  mucous  membrane  by  the 
purulent  secretion,  and  ulcerating  blepharitis  from  overflow^  of 
tears.  Finally  this  disease  leads  to  eczema,  shortening  of  the 
lid,  and  entropion. 

The  treatment  depends  upon  the  cause.  When  due  to 
svphilis,  the  appropriate  treatment  not  only  relieves  lachrymal 
Jisease,  but  prevents  caries  and  necrosis  of  the  lachrymal  bone. 


THE  LACHRYMAL  APPARATUS. 

Nasal  (Iisease»  slioultl  receive  attention  when  they  are  causa- 
tive, la  all  cases  the  patient  should  lie  instructciJ  tit  press 
out  frequently  the  purulent  secretion  ;  and  cleanliness  is  to  be 
enjoinea.  In  some  cases  the  passage  of  the  probe  acci 
plisiies  a  cure  in  a  few  months;  but  very  often  the  pliysiciim 
IS  nut  justified  in  promising  much. 

Fur  pa.ssage  oi  the  probe,  the  punctum  must  be  lai^ 
enough  to  {>ermit  its  introduction  intu  the  canaliculus,  which 
must  also  in  turn  t>e  large  enough  to  allow  the  passage  of  the 
probe  into  the  sac.  The  punctum  can  be  dilateiT  with  a 
pointed  probe  ;  the  canaliculus  must  sometimes  be  cut  before 
using  the  probe.  For  this  pur|»ose  a  canalicuUis-knife  is 
pushed  through  the  canaliculus  till  the  resistance  of  the 
lachrymal  bone  is  felt,  when  the  cutting  edge  of  the  knife 
should  be  brought  upward  and  inward. 

The  lachrymal  syringe  is  of  use  in  most  cases,  but  should 
never  be  used  immeiliately  after  any  cutting  operation,  for 
feur  of  producing  infiltration  of  the  tissues.  A  saturated 
solution  of  boric  acid  or  a  1  :.5000  solution  of  bichloride  is 
generally  u.sed  in  the  lachrymal  syringe.  After  such  a  solu- 
tion has  l)ecn  used  for  a  time  it  is  well  to  substitute  a  weak 
solution  of  silver  nitrate,  1  to  5  grains  to  the  ounce,  or  zino 
sulphate  of  tlie  same  strength. 

DadyocystitlB  occurs  during  the  course  of  a  lachrymal  blen- 
norrhiEa.  The  lachrymal  sac  becomes  the  seat  of  a  violent 
influmnmtiou,  which  manifests  itself  by  ]min,  redness,  and 
swelling  of  tile  lids.  The  constitutional  reaction  is  at  times 
great,  so  that  the  disease  mav  be  confounded  with  facial  ery- 
aipi'Ias  by  the  inexperienced.  If  left  alone,  a  spontaneous 
opening,  known  as  a  f<irhrymiil  jifiHln,  results. 

If  seen  at  the  l>eginning,  the  jKuwage  of  a  prot>e  ami  anti- 
septic injections  may  abort  the  disease ;  but  when  a  lachrymal 
abscess  is  imminent  it  is  Iwtter  to  entourage  its  formation  by 
hot  applications.  When  ripe  an  incision  t-honld  be  made  to 
evacuate  the  pus.  So  long  as  the  lachrymal  fistula  remains 
tlic  danger  of  a  new  attack  of  dacryocystitis  is  nil.  After  the 
iuHammatory  signs  have  subsided,  the  <lminage-npparatus 
should  receive  attention,  and  the  fistula  should  not  be  allowed 
to  close  so  long  as  there  is  a  stricture  in  tin'  nasal  duot.  If 
the  nasal  duct  cannot  be  kept  open,  the  lacliryiual  sac  shmdd 
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be  excised.  Thin  prevents  a  recmreiioe  of  the  dacrj'ocj-stitis ; 
and  as  removal  of  tlie  lachrymal  sac  removes  a  source  of  ii-ri- 
tation,  tlie  lachr^'mation  is  nmcli  diniinislied. 

The  destnictiou  of  the  lachrymal  sac  Hlionld  be  undertaken 
in  sypliilitic  or  strumous  [ratients  when  there  is  cnries  of  the 
lachrvmal  bune. 


THE  CONJUNCTIVA. 

Anatomy. 

The  mncons  membrane  forming  the  inner  surface  of 
Itils  and   the  covering  of  the  anterior  half  of  the  Ijulli 
the  equator  to  the  corneal  margin,  is  the  coajimctiva  (Fi^ 

The  limbns  is  that  pitrt  of  the  conjiinctivj 
Cornell)  margin  where  the  epithelial 
layer    of   the    conjunctiva    becomea  ^'*'-  ^'^ 

Iran.iimrent  and  b^ins  to  form  the 
ant»Tior  layer  of  the  cornea. 

The  conjunctiva  consists  of  palpe- 
bml  And  ocular  {larts,  which  are  con- 
nected by  intervening  folds,  each 
known  ae  the  fornix. 

The  palpebral  conjonctlTa  l>eging  at 
the  free  margin  of  the  lid,  funning  a 
continuation  of  its  integument.  It 
is  alao  continuous  with  the  lining 
membrane  of  the  Meibomian  glands. 
Dense  cellular  tissue  firnilv  unites  the 

tarsal  cartilage  and  underlying  conjunctiva,  which,  because  of 
its  thinness,  makes  it  easy  to  see  the  outline  of  the  Meibomian 
glandx.  Disease  of  the  nasal  mucnus  membnme  sometimes 
affects  the  conjunctiva,  since  the  lining  membrane  of  the  lach- 
rvmal canaliculi  and  sac  leading  to  the  nasal  duct  is  a  ctintinu- 
ation  of  the  conjunctiva. 

The  ocnlar  coitJunctlTa  is  tlint  i«irt  loosely  connected  to 
the  bulb  by  connective  tissue.  It  is  very  thin,  is  freely 
TDDVuble  over  the  bulb,  and  contains  no  glands  and  few 
IiapillH;. 

The  crescentic  fold  of  conjunctiva  at  the  inner  canthua  is 


Sii«flt«l  dWlU.n  of  eye,  ehow- 
n  I  ('eai>rUie  conjunct!  vm.  (Tm- 
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3  whicli  reHts  partly  the  coruncnla  lact- 
s  various  Elands  wliicli  secrete  a  whitish 


the  plica  semilunaris, 
rymaliB.  This  i^nnlai 
siihataiiee  iVe(|iieiitl_y  seen  at  the  inner  caiithus. 

A  cnl-de-sac  is  fnrnietl  in  tlie  upper  and  lower  lida  by  the 
reflection  of  Hio  eorresiMJinling  fornix.  The  mijivrlor  cul-de-gao 
is  the  deeper,  but  is  dittinilt  to  examine  without  a  double  ever- 
sion  of  tlie  iip|>er  lid.  The  loircr  is  easily  seen  on  requesting 
the  [lutient  to  look  upward,  the  lower  lid  being  at  the  same 
time  held  down. 

The  fornix  is  the  thickest  part  of  the  conjunctiva,  and  be- 
cause of  its  rich  blood-supply  and  laxily  of  structure  takes 
on  great  swelling  in  inflammations  of  the  conjunctiva.  Tlie 
fornix  contains  lymphatic  follicles  and  accessory  lachrymal 
glands  (Krause's). 

The  nujterior  enl-<le-sac  contains  numerous  tubular  acinous 
glands,  the  secretion  of  which  is  simitiir  to  that  of  the  lacii- 
rj-mal  gland.  It  is  from  this  source  that  the  eye  is  constantly 
kept  moist,  the  lachrymal  gland  functioning  only  at  times,  surli 
as  in  crying.  The  presence  of  the  lachrymal  gland  is  accord- 
ingly not  very  important. 

The  fornix,  because  of  its  elasticity  and  folds,  [termite  the 
needful  motility  of  the  bulb. 

Oonjnnctiva — ftmction:  It  forms  the  smooth  inner  surtace  of 
the  lid,  and  itn  glands  furnish  secretions  which  lubricate  the 
parts,  thus  facilitating  movements  of  the  lids  and  eyeball 
without  friction,  and  which  moisten  the  cornea,  thus  preserv- 
ing its  clearness  and  integrity. 

CoDgflnital  Abnormalities  of  Conjunctiva. 

Sultconjunctival  fattv  growths,  nffivi,  tumors  comiw.fed  of 
Ijiiue-tissue,  and  dermoid  tumors  may  lie  congcnitally  present 
in  the  conjunctiva. 

Dermoid  tamorB  most  frequently  occur,  and  are  often  asso- 
ciated with  colobomi*  of  the  iris  and  the  choroid.  Thesclero- 
oorneal  junction  is  the  usual  seat  of  these  growths,  and  the 
cornea  is  more  or  less  involved. 

When,  for  cosmetic  reasiins  or  inconvenience,  the  patient 
Igeeka  help,  the  treatment  is  removal. 
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Neoplasms. 

Granulomas  occur  in  the  wake  of  healing  wounds  and  in- 
juries of  the  conjunctiva.  Foreign  bodies  imbedded  in  the 
cul-de-sac  frequently  cause  them. 

A  polypus  resembles  a  granuloma,  which  can  be  distinguished 
from  it  by  the  absence  of  the  epithelial  covering  which  the 
polypus  always  possesses.  Polypi  usually  occur  on  the 
caruncle. 

Papillomas  often  spring  from  the  caruncle,  but  may  also  be 
found  in  the  jmlpebral  conjunctiva. 

Treatment :  Granulomas,  polypi,  and  jmpillomas  should  be 
removed  and  the  stumps  cauterized  when  broad. 

Besides  these,  cysts,  angiomas,  tibromas,  myxomas,  and 
osteomas  occur  in  the  conjunctiva. 

Epitheliomas  and  sarcomas  are  the  malignant  growths  which 
involve  the  conjunctiva.  They  occur  in  old  age,  and  unless 
radically  removed  in  the  earlier  stages  the  patient  succumbs. 
These  growths  usually  spring  from  the  limbus  of  the  con- 
junctiva and  spread  over  both  cornea  and  conjunctiva. 

Treatment:  When  these  malignant  growths  cannot  be 
thoroughly  removed  by  use  of  the  knife,  curette,  and  cautery, 
the  eye  should  be  enucleated,  even  though  vision  may  not  be 
affected. 

Injuries. 

Foreign  bodies:  Dust,  cinders,  ashes,  and  small  particles  of 
similar  substances  often  lodge  on  the  eyeball,  and,  on  wink- 
ing, are  carried  away,  only  to  become  again  lodged  in  the 
palpebral  conjunctiva  of  the  upper  lid,  usually  in  the  sub- 
tarsal  fold.  The  pam,  which  is  sometimes  very  severe,  is  due 
to  tlie  chafing  oi  the  cornea  by  the  foreign  body  during 
winking. 

Treatment :  On  everting  the  lid  the  foreign  body  is  easily 
removed.  Great  mischief  is  sometimes  done  by  the  patient, 
who,  at  the  suggestion  of  friends,  applies  raw  steak  or  poul- 
tices of  various  kinds,  producing  serious  infection. 

Foreign  bodies  of  considerable  size  occasionally  lodge  in  the 
fornix,  and  may  remain  there  for  some  time  without  incon- 
venience. 
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Wounds  of  the  conjunctiva  are  usually  attended  with  eochy- 
mosis.     They  should  be  treated  on  surgical  principles. 

Oorrosion  and  bums  of  the  conjunctiva  often  occur  as  the 
result  of  contiict  of  acids,  caustic  alkalies  (lime),  steam^  hot 
water,  molten  metal,  and  the  like. 

Symptoms :  Not  only  is  there  loss  of  conjunctival  tissue, 
but  also  frequently  symblepharon,  which  more  or  less  interferes 
with  the  motility  of  the  eye.  The  impairment  of  sight 
dei)ends  u})on  the  severity  of  the  injury  to  the  cornea. 

The  treatment  consists  in  removal  of  the  corrosive  substance 
as  soon  as  jx^ssible,  and  attempts  to  neutralize  or  render  it 
inert.  When  injury  is  due  to  catistic  alkafies,  milk  instead  of 
water  should  be  use<l  to  flush  the  conjunctival  sac.  Injury 
due  to  fime  is  l)est  treated  first  with  a[)plication  of  oil  and 
then  with  instillations  of  a  saturated  solution  of  ciine-sugar. 

The  injiammdilonH  produced  by  burns  and  corrosion  are 
best  treated  with  cold  applications,  atropine,  and  the  bandage. 

In  scf^ere  injuries  the  lids  should  frecjuently  be  lifted  from 
the  bulb,  in  order  to  prevent  adhesion  of  the  denuded  sur- 
faces. 

When  8yvibleph(iron  does  occur,  an  oj>eration  must  l)e  done 
to  relieve  to  some  extent  the  adhesions  whicli  prevent  motility 
of  the  bulb. 

DISEASES    OF    THE   CONJUNCTIVA. 

Acute  Catarrhal  ConjunctiYitis. 

Definition  :  This  is  an  inflammation  of  tlu?  conjunctiva  last- 
ing in  uncomplicated  casi^s  from  one  to  two  weeks. 

Its  extent  varies  with  the  severity  of  the  disease,  simple 
cases  involving  the  paliK*bral  conjunctiva  and  fornix  ;  severer 
ones,  the  conjunctiva  of  the  bulb  as  well.  There  is  hypenemia 
of  tlie  mucous  membrane  and  the  secretion  of  mueus  is 
incrcfised. 

Symptoms:  The  patient  complains  of  photo[>hobia  and  the 
sensation  of  a  foreign  body  in  the  <Mmjunctival  s;ic,  which  is 
pnHluce<l  by  the  presence  of  stringy  mucus.  Burning  and 
itching  of  the  li<ls  occur,  hut  there  is  no  great  pain  unless  the 
cornea  and  iris  Ik?  involved.     The  secretions  dry  u|K>n  the 
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edges  of  the  lid  during  the  night,  gluing  the  lids  together  in 
the  morning. 

Etiology:  Exposure  to  cold  is  the  most  common  cause. 
Many  cases  occur  in  the  spring-time,  when  the  disease  may  be 
epidemic.  The  bacillus  of  Weeks  is  concerned  in  the  etiology 
when  the  proper  conditions  are  present. 

Treatment:  Simple  cnses  of  acute  catarrhal  conjunctivitis 
require  only  attention  to  cleanliness.  A  saturated  solution  of 
Iwric  acid  flushed  into  the  conjunctival  sac  every  two  or  three 
hours  is  all  that  is  necessary.  Simple  cases  are  sometimes 
transformed  into  complicated  ones  by  injudicious  treatment. 
Mydriatics  and  cocaine  should  not  be  instilled  ;  and  bandages, 
poultices,  and  compresses  never  be  used.  Eye-strain  pre- 
disposes to  conjunctival  catarrli,  and  errors  of  refraction 
should  receive  attention  in  all  cases  apparently  not  infective. 

Severer  cases  are  best  treated  by  applications  of  a  2  j)er  cent, 
silver  nitrate  solution,  care  being  taken  that  the  solution  does 
not  come  in  contact  with  the  cornea.  This  treatment  should 
be  carried  out  daily,  besides  attention  to  cleanliness.  If  the 
patient  cannot  be  seen  daily,  a  solution  of  zinc  sulphate  or  sil- 
ver nitrate  (0.25  per  cent.)  may  be  prescribed  for  home-use. 
Several  drops  of  this  are  to  be  instilled  three  times  daily. 
Hydrozone  neutralized  with  borax  in  solution  (1  grain  to  the 
ounce),  and  diluted  to  suit  the  tolerance  of  the  case  (about 
1  :  10)  makes  an  excellent  antiseptic  ap[)lication.  In  cases  of 
infective  origin,  this  treatment,  together  with  frequent  cleans- 
ing of  the  conjunctival  sac,  is  all  that  is  necessary. 

Chronic  Catarrhal  Conjunctivitis. 

This  is  an  affection  of  adults,  particularly  in  old  age. 

Symptoms:  The  patient  complains  of  various  sensations, 
such  as  dryness,  burning,  lachrymation,  and  fatigue  of  the 
eyes,  particularly  in  evenings ;  and  it  will  be  noticed  that  the 
conjunctiva  is  slightly  congested,  the  lid-margins  thickened  in 
conse<juence  of  blepharitis,  and  a  small  amount  of  tenacious 
secretion  accumulates  at  the  inner  can  thus.  The  secretion 
often  glues  the  lids  together  during  the  night. 

Treatment  of  this  very  frecpient  disease  demands  attention 
to  errors  of  refraction,  the  general  health,  and  regulation,  if 
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possible,  of  the  employment,  that  irritating  influences  may  bel 
rumoveu.  Existing  troitblesof  the  drainage-apparatus  eliotild  j 
receive  tlie  iirojjer  treatment ;  and  ectropion,  if  present,  should  J 
be  reniedied.  Aside  from  the  special  treatment  which  the  1 
]tiirti (Millar  case  demands,  the  use  of  mild  astringent  and  anti- 
septic solutionis  in  indicated. 


Tl« 


Follicular  Conjimctivitas. 

between  this  and  trackovia  is  {tarticularly  im- 


[lortaiit,  lK!caiise  the  granules  luuk  like  those  uf  trachoma. 

lliMtoliy/iiidlif,  both  are  seen  to  consist  of  adenoid  tissue ; 
but  the  clinhxil  picture  of  the  diseanes  is  very  ditferent : 

Follicular  conjunctivitis  oce^ra  in  childhood  and  youth;  | 
trachoma  is  a  disease  uf  adult  life. 

Follicular  conjunctivitis  is  not  a  serious  trouble,  and  often   ' 
terminates  wifkoiU  oonsequencr^ ;  trachoma  is  a  serious  dise 
which  often  leaves  /iequti(r  interfering  with  the  dght  and  com- 
fort of  the  )>atient.  The  follictoa  occur  on  the  surface  of  the  pal- 
pebral conjunctiva,  and  particidarly  in  the  forni.t  of  the  lower 
lid,  and  are  easily  brought  to  view  on  eversion  of  the  lids. 

The  canflB  of  the  disease  is  uncertdiin ;  hut  the  fact  remain 
that  follicular  conjunctivitis  occurs  in  aniemic  or  scrofulous  j 
individuals  who  often  have  refractive  errors. 

Treatment:  The  granules  should  be  expressed  after  cocftini-  j 
Kition  with  the  aid  of  a  ciliary  forceps.     An  antiseptic  lotion   ' 
should  then  bo  used  for  a  few  days  and  refractive  errors  cor- 
recteii,      Conslitutional  treatment  is  generally   needed  and   ' 
should  be  prcscribetl. 

OoBorrhoeal  Oo^jimctivitis. 

Oeneral  defluition:  This  is  an  infectious  disease  due  (fl  the 
presence  in  the  conjunctival  sue  of  the  fffmococcm.  When 
the  disease  occurs  in  adults,  it  receives  the  name  hlennorrhrea 
adultorum;  when  infection  occurs  during  the  parturient  act 
or  during  the  puerjteral  state,  the  newborn  infant  is  said  to 
have  hlennorrhrea  neonatorum. 

The  symptoms  are  first  those  of  an  acute  ctitarrh  ;  but  in  a 
day  or  two,  violent  inflammation  manifests  itself  by  causing 
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great  swelling  of  the  lidM  ami  cuiijiinctiva.  Tlie  ocular  cnn- 
jiinctiva  is  swollen  to  the  corneal  edge  (cheniosts),  »>  that  the 
cornea  seems  sunken  or  depresaeti.  Whenever  iluring  the 
course  of  a  conjunctival  disease,  the  ocular  part  shares  in  the 
infianimatitin,  a  luicroscopical  examination  of  the  secretions 
should  lie  made  to  determine  the  cause.  As  soon  as  the  dis- 
charge l>ecomes  free,  the  pain  and  heat  suhsidc. 

'i'iie  complication  to  Ire  feawd  is  jier/orafioii  uf  the  cornea, 
whic)i  may  be  due  to  the  macerating  effect  of  the  discharge 
or  to  inti-dercncD  with  corncul  nutrition.  Corneal  ulcerations 
may  heal  without  having  ]iroducod  perforation,  but  the  vision 
is  greatly  diminished  when  a  central  u)Ku;ity  remains. 

I  iiuirceration  of  the  iris  in  the  corneal  opening  and  panoph- 
thalmitis do  occur  after  some  perforations. 

The  preventiTO  treatment  is  very  satisfactory.  A  drop  or 
two  of  a  2  per  cent,  silver  nitrate  solution  iu  the  conjunctival 
sac  <if  each  eye  after  birlh  of  the  child  re<Iuces  the  nnrnlx'r 
of  blennurrhoea  neonatorum  coses.  In  all  cases  ]>recm]tions 
should  he  taken  to  prevent  infection  of  the  other  eye. 

The  treatment  of  both  forms  is  the  same,  although  the 
disease  in  adult'!  appears  more  severe.  If  seen  early,  when 
then^  arc  hyperemia,  pain,  and  heat  in  the  affected  jiarts,  cold 
applications  by  iced  cloths  give  great  relief.  An  abortive 
treatment  is  rarely  of  use,  and  may  be  detrimental.  A  2  per 
cent,  solution  of  silver  nitrate  brushed  over  the  conjunctiva 
two  or  three  times  daily  is  of  value  when  the  inflammation  i.s 
not  severe  and  disehaige  slight.  When  the  swelling  is  con- 
siderable and  the  discharge  excessive,  stronger  solutions  may 
be  employed.  The  cleanliness  of  the  conjunctival  sac  is  of 
the  greatest  importance,  and  to  accomplish  this,  a  bichloride 
solution  (1 :  10,000);  or  neutralized  hydrozone  solution  (1 :  10 
or  1 ;  20) ;  or  n  saturatetl  boric-acid  solution  may  I»e  employed. 
After  the  hypenemia  has  subsided  the  use  of  heat  instead  of 
cold  will  lie  found  of  service.  The  periodical  application  of 
hent  increases  the  activity  of  the  circulatory  and  absorbent 
STstcms,  and  would  hence  be  of  great  value  to  keep  up  the 
nutrition  of  the  cornea,  the  preservation  of  which  is  tlie  end 
of  lre:ilment. 

The  proKnosis  ilepends  upon  the  physical  condition  of  the 
patient  and  implication  of  the  cornea. 
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To  relieve  the  pressure  on  the  cornea  a  canthotomy  may  be 
made ;  this  also  facilitates  treatment. 

When  the  cornea  is  perforated,  the  use  of  iodoform  in  the 
opening  is  recommended. 

The  j/i'olapsed  iiis  should  not  be  snipi)ed  off.  Cleanliness 
should  be  insisted  on  as  before  the  perforation  and  atropine 
be  employed. 

The  after-treaivient  of  all  cases  consists  in  the  use  of  mild 
astringent  instilhitions  for  some  weeks. 

The  conjunctiva  after  this  disease  is  subject  to  other  affec- 
tions. 

Trachoma. 

(General  definition:  This  is  a  chronic  disease  of  the  con- 
junctiva, probably  produced  by  a  germ.  The  disease  is  a 
very  serious  one,  for  it  more  or  less  prejudices  the  efforts 
of  the  patient  to  make  a  living,  either  by  interfering  with 
vision  or  by  necessitating  prolonged  treatment. 

Complications :  During  the  course  of  the  disease,  pan n us, 
corneal  ulcer,  and  iritis  are  frequent  com])lieations  ;  and  the 
jK)ssible  se<jucf(e  are  distortion  of  the  lids,  symblepharon, 
xerosis  of  the  conjinictiva,  and  corneal  opacities. 

The  disease  appears  in  two  forms:  The  papi/faryy  in  which 
elevations  are  formed  on  the  surface  of  the  tarsal  conjunctiva, 
more  particuhirly  of  th(»  upper  lid  ;  and  the  f/ranulary  in 
which  granules  resembling  grains  of  boiled  sjigo  develop  in 
the  deeper  layer  of  the  conjunctiva,  affecting  (he  fornix  more 
than  the  tarsid  part.  Both  forms  may  occur  at  the  same 
time. 

S3rmptoms:  The  conjunctiva  secretes  a  muco]>urulent  secre- 
tion, which  causes  the  li<ls  to  stick  together;  an<l  the  irritation 
is  such  that  there  are  usually  lachrymation  an<l  photophobia. 
The  pain  may  be  considerable  when  panniis,  corneal  ulcera- 
tion, and  iritis  c<miplicate  the  dis(»ase.  The  u|>per  lid  is  not 
fully  opemKl  because  of  the  photophobia  and  thickness  of 
the  lid. 

The  c*onstant  irritation  of  the  cornea  by  the  uneven  surface 
of  the  conjinictiva  fre<juently  cjiust»s  the  growth  of  a  net- 
work of  bloodvessels,  which  begins  at  tlie  periphery  and 
extends  to  the  centre  of  the  cornea:  this  is  j)anmis.     It  pro- 
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duces  ao  irregularity  in  t)ie  surface  of  the  comea;  and,  being 
superficial,  can  easily  be  ditferentiated  from  deeper  corneal 
ili»>ase.  The  vesselt^,  moreover,  have  a  bright-red  color  and 
branch  like  the  limits  of  a  tree. 

UleeraiioH  of  Ui-e  cornea  ot^casIoDally  complicates  tmchoma, 
and  may  occur  wilh  or  without  [tarinus. 

Butli  corneal  ulceration  and  pannus  may  cause  secondary 

Tractoma — treatment:  Constitutional  treatment  and  atten- 
tion to  cleanliness  are  of  the  greatest  importance.  The 
(latient  should  be  instructed  to  flush  frequently  the  von- 
jimctival  sac  with  some  weak  antiseptic  solution.  The  objects 
of  the  treatment  are  to  reduce  the  conjunctival  inflammation 
and  the  hyi>er trophy.  Cleanliness  and  weak  astringent  ap- 
plications, such  as  a  1  or  2  per  cent,  solution  of  silver  nitrate, 
arc  nf  use  when  the  f^ecretion  is  abundant  and  inflammation 
severe.  Caustics,  friction,  and  surgical  measures  may  be 
employed  after  subsidence  of  the  inflammation.  Cnpric  sul- 
phate is  usually  employed  three  or  four  times  weekly  as  a 
caustic,  care  being  taken  that  the  cornea  ia  not  touched.  After 
eversion  of  the  lids,  iodoform  gauze  containing  an  excess  of 
pow<lere<l  iodoform  or  boric  acid  may  !«  employed  to  rub  the 
conjunctiva. 

Of  the  Kiirffical  mrOioila,  expression  of  the  granule  after 
incision  of  it,  is  frequently  employed.  Expression  may  he 
acctimplished  with  a  roller-forceps  or  by  pressing  the  cnn- 
jiinntival  aurfiice  of  the  lids  ti^tner  between  the  thumli-nails. 
If  the  patient  has  a  unilateral  disease,  he  should  Ire  warned 
of  the  danger  of  infection  to  the  other  eye.  Not  only  to  pre- 
vent infection  of  the  other  eye,  but  to  prevent  the  infection 
of  other  individuals,  should  the  patient  be  careful. 

Pannus — treatment:  This  affection  frequently  disappears 
during  the  treatment  which  is  directed  to  the  lids.  In  some 
obstinate  cases,  however,  other  measures  are  necessary.  An 
infusion  of  powdered  jeqnirity  bean  (15  to  30  grains  to  the 
ounce)  should  lie  applied  in  such  cases  to  the  conjunctiva  three 
limes  daily  for  several  days,  exciting  considerable  Inflani- 
malion,  after  subsidence  of  which  the  pannus  will  have  dia- 
appearei].  Tnstead  of  an  infusion,  the  powdered  Iiean  in  the 
quantity  of  a  grain  may  be  applied  to  the  conjunctiva. 
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Ulceration  of  the  cornea — treatment:  Atropine  and  hot- 
water  fomentations  are  indicated.  Copper  sulphate  applica- 
tions to  the  conjunctiva  and  the  bandage,  wliich  would  retain 
the  secretions,  are  contraindicatcd.  Sevondai*y  iritis  will  be 
relieved  by  the  application  of  heat  and  instillation  of  atropine. 

The  sequelse  of  trachoma  already  mentioned  demand  special 
trcatviejit.  An  operation  can  remove  the  irritation  of  trichiasis 
and  restore  the  normal  position  of  the  lid.  For  xerosis,  emol- 
lient instillations  relieve  the  dryness  due  to  absence  of  secre- 
tion. Symblepharon  is  not  amenable  to  treatment.  Corneal 
opacities  may  be  partially  removed  by  use  of  the  salve  of  the 
yellow  oxide  of  mercury. 

Membranous  Gonjunctiyitis. 

Definition:  This  is  a  rare  disease  characterized  by  the 
formation  of  a  membrane  upon  the  palpebral  conjunctiva  of 
individuals  whose  general  condition  is  poor. 

Clinically  this  disease  appears  in  two  forms,  the  croupous 
and  the  diphtheritic. 

Croupous  coi^unctivitis — symptoms:  This  is  more  common 
than  the  diphtheritic,  and  may  be  mistaken  for  it. 

The  white  or  grayish  membrane  can  usually  be  removed 
without  much  force;  systemic  disturbance  is  slight;  pain  and 
swelling  of  the  lids  are  not  great ;  and  the  lids  are  fairly 
pliable.  After  spontaneous  exfoliation  of  the  membrane  takes 
place,  a  purulent  infectious  discharge  develops,  which  ])ersists 
for  a  short  time. 

The  treatment  should  consist  in  cold  applications  in  the 
hyj>era5mic  stages  and  the  use  of  heat  as  y^oon  as  detachment 
of  the  membrane  begins.  A  \  to  1  per  cent.  s(>lnti<m  of  sil- 
ver nitrate  should  be  applied  to  the  part  of  conjunctiva  from 
which  the  membrane  has  been  cast  otf.  Cleanliness  is  to  be 
observed  in  all  stages  of  the  disease. 

Diphtheritic  coi^Junctivitis — S3rmptoms:  This  may  be  asso- 
ciated with  faucial  or  nasiil  diphtheria,  but  is  frecjuently  ob- 
served alone.  There  is  generally  considerable  constitutional 
disturbance,  and  the  picture  of  the  disease  is  that  of  an  ag- 
gravated form  of  crou]>ous  conjunctivitis.  The  rcnlness  and 
swelling  of  the  lids  are  extreme,  and  the  pain   is  great  on 
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manipulation  of  the  lids,  which  become  as  bard  as  a  board, 
rendering  eversion  an  impossibility.  The  ocular  conjunctiva 
may  become  hypersemic  and  corneal  complications  are  likely 
to  occur. 

In  the  treatment  sustaining  measures  should  be  prescribed. 
When  the  presence  of  the  Klebs-Loeffler  bacillus  can  be 
demonstrated,  antitoxin  suggests  itself.  Attention  to  the 
cleanliness  of  the  conjunctival  sac,  so  far  as  it  does  not 
necessitate  rude  handling  of  the  board-like  lids,  should  be 
enjoined.  Hydrozone  of  the  strength  tolerated  by  the  pa- 
tient should  be  used  for  its  antiseptic  effect.  The  use  of  heat 
should  be  faithfully  continued  in  order  to  increase  the  nutri- 
tion of  the  cornea  and  prevent  complications  which  indicate 
the  use  of  atropine.  When  opposing  surfaces  of  the  mucous 
membrane  are  denuded,  the  lias  should  be  frequently  moved 
over  the  surface  of  the  ball  to  prevent  symblepharon.  Vase- 
line may  be  employed  for  the  same  purpose. 

Phlyctenular  Coiganctiyitis. 

Definition :  This  is  a  manifestation  of  scrofula,  anaemia,  or 
faulty  assimilation,  especially  frequent  in  children. 

The  lesion  is  a  remcle,  w^hich  is  seen  upon  the  ocular 
conjunctiva  or  under  the  epithelial  layer  of  the  cornea.  In 
some  cases  it  seems  to  be  associated  with  nervous  derange- 
ment. 

The  disease  varies  in  severity  of  the  sjonptoms,  owing  to 
different  susceptibilities  of  the  nervous  system  and  the  exist- 
ence or  not  of  pressure  by  the  exudate. 

In  some  cases  the  only  manifestation  is  a  slight  redness 
of  the  conjunctiva  about  the  vesicle,  pro<lucing  no  other 
symptoms. 

On  the  other  hand,  lachrymation,  photophobia,  blepharo- 
spasm, ectropion,  eczema  of  the  cheek,  excoriation  and  ulcer- 
ation of  the  lower  lid,  and  corneal  ulcers  may  be  present. 

Many  patients,  if  left  alone,  bury  their  heads  in  pil- 
lows or  seek  dark  corners  to  avoid  the  light.  The  appetite 
is  usually  poor  or  capricious. 

The  treatment  depends  upon  the  severity  of  the  symptoms. 
Constitutional  treatment  is  of  prime  importance,  haematics 
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being  indicated.  The  syrup  of  iodide  uf  iron  is  particularly 
useful.  In  some  cases  the  salicylates  are  eflicacioug.  When 
the  syraptotns  are  seven,  s  tlioroiigli  examination,  even  if  it 
rwjuire  the  use  of  an  aniesthetic,  should  be  made  in  order  to 
determine  the  presence  of  oorneal  ulcers,  which,  if  neglected, 
might  end  disastrously.  Bli-pltarospamt  yields  to  immersion 
of  the  little  patient's  head  in  cold  water.  The  use  of  lid-re- 
tractors or  a  spring  speculum  for  several  minutes  a  couple  of 
times  daily  ia  also  of  value.  Excomtllom  yield  to  cleansinj* 
of  the  conjunctival  sac  and  the  appliealiun  of  ziuc  salve. 
Fissures  of  the  outer  canthus  heal  promptly  after  UKe  uf  the 
silver  nitrate  in  strong  solution  or  in  stick  form.  lJlcer<tti<m 
of  Hie  corntn  is  best  treated  by  cleansing  the  iufccteil  surface 
and  cauterization  with  the  galvanic  cautery  or  (■arbolic  acid. 
The  preliminary  instillation  of  cocaine  is  sufficient  for  the 
cauterization  when  the  patient  is  not  intractable. 

The  antiseptic  efl'ect  of  calomel  dusted  In  small  quantity  in 
the  eyes ;  or  of  a  salve  of  the  yellow  oxide  of  mercury  (1  grain 
to  the  dmchm)  rubbed  about  the  conjunctival  sac,  is  of  value. 
Atropine  should  be  employed  when  there  arc  corneal  compli- 
cations. 

When  the  disease  is  very  obstinate,  change  of  climate  and 
correction  of  existing  refractive  errors  are  of  value.  In 
some  cases  altention  to  the  nasal  mucous  membranes  eSeots  a 
spedy  cure.  When  the  corneal  ulcers  are  superficial,  eserine 
might  be  tried  when  this  complication  does  not  yield  after:, 
use  of  atni]iine. 
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Vernal,  or  Spring,  Catarrh. 

Symptoms:  This  i.';  a  rare  disease  apiK:aring  with  the  firs 
warm  days  of  spring  and  la-sting  until  fall,  characterized  bv^ 
circumcorueal   hypertrophy  of  the   bulbar  ci>njiinctiva,  anal 
granular  elevations  of  the  tarsal  portion.      The  conjunctiva 
appears    uneven    and    ihiekoned    and    has    a    milky    appear- 
ance. 

The  treatment,  which  unfortnnately  ia  only  palliiitive,  con- 
sists in  mild  astringent  instillations  and  antiseptic  lotions. 


FTERrOWAf. 

Specific  Ulceration  of  the  Conjunctiva. 

This  may  lje  of  lubcrcutou^  or  s>/p/nlUw  origin. 

The  tubercnlooB  ulcer  mny  be  it  primary  atTection.  It  lias 
roggcKl  eJge.s,  aiul  msiy  from  a  smiill  heginuing  involve  tlie 
piiliro  cotijitnctiva  and  ctirnEii.  In  consequence  ol'  extensive 
iilcemtion  syni))lcp)iaron  may  result.  Pain  is  not  present 
unless  the  cornea  be  involved.  Traitmenf  shouhl  be  both 
gcnemi  and  lociil.  Clean.-jing  antiseptic  solutions  should  be 
frp(|  net  lily  eniplnyc'd.  Small  ulcers  may  be  cauterized,  but 
larger  ones  demand  milder  treatment. 

Syphilitic  nlcera  may  represent  the  primary  lesion,  in  which 
cafe  the  induration  and  glandular  involvement  make  the  diag- 
nosis easy.  ^\  hen  the  ulcer  is  soft  recognition  is  not  so  easy. 
Caustics  should  not  bo  used,  but  the  uniiisyphUUic  tiratjiiaU 
instituted. 

Xerosis  of  the  Conjunctiva. 

Bymptoms:  This  disease  is  (.■hai-.icterized  by  dryness  and 
hanlness  of  the  mucous  membrane  wliercby  the  natural  secre- 
tions are  materially  diminished  or  almlished.  It  may  he  the 
result  of  cicatricial  changes  incident  to  trachoma,  traumatism, 
or  diphtheritic  conjunrtivitis;  and  of  exposure  of  the  con- 
junctiva, such  as  occurs  in  ectropion  and  tagophthalmos.  it 
niiiy  also  be  jirimari/,  particularly  in  children  whose  health  is 
iif  the  worst.  In  these  cases,  besides  the  dryness  and  accu- 
mulation of  mucus,  night-blindness  and  corneal  complications 
oci'iir. 

Treatment :  When  the  general  health  is  at  fault,  tonics  and 
constitutional  treatment  may  improve  the  disease.  Infants 
usually  die  in  spttc  of  all  treatment.  When  due  to  cicatricial 
changes,  the  use  of  emollients  is  jMiltiativc.  Cure  there  is 
none.  When  caused  by  ectropion  or  lagophthalmos,  operative 
interference  is  of  value. 


Fterygitun. 
Ocneral  deflnitioii:  Pterjgium  is  a  triangular-shaped,  vas- 
cular   thic-ki'uing    iif  the    bulbar    conjunctiva,    whicti   finally 
iuvadc's  the  cornea,  occurring  usually  over  the  situation  of  the 
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internal  rectus.  The  apex  or  head  of  the  pterygium  is  near 
or  upon  the  cornea,  the  base  toward  either  the  inner  or  the 
outer  cant h us,  according  to  the  side  from  which  it  starts.  A 
pterygium  may  for  a  long  time  remain  stationary  or  grow 
until  its  apex  covers  the  pupil,  interfering  seriously  with 
vision.  A  stationary  pterygium  is  thin,  pale  (because  it  is  not 
very  vascular),  and  tendinous  in  appearance.  When  profprcs- 
sive  it  is  thick  and  the  edges  alone  are  whitish  and  non- 
vascular. 

The  etiology  is  obscure,  but  irritation  seems  to  be  a  factor. 

Treatment:  A  progressive  pterygium  should  be  remove<l 
without  delay.  A  stationary  one  when  there  are  no  symj)- 
toms  may  be  left  alone.  For  removal  of  the  pterygium  the 
ligature,  transplantation,  or  excision  may  be  employed. 
When  very  large,  so  that  after  excision  it  is  impossible  to 
coapt  the  edges  of  the  conjunctiva,  the  use  of  skin-grafts  is 
of  value. 

Subconjunctival  Hemorrhage. 

Etiology:  When  involving  the  bulbar  conjunctiva  particu- 
larly it  occurs  after  operations  such  as  tenotomies;  and  is 
sometimes  a  manifestation  of  conjunctival  disease.  During 
the  course  of  whooping-cough  it  is  not  uncommon.  Sneezing 
and  vomiting  as  well  as  coughing  may  cause  it.  In  old  people, 
in  whom  the  walls  of  the  bloodvessels  have  degenerated,  ru[)t- 
ure  may  occur,  producing  subconjunctival  hemorrhage.  Fract- 
ure at  the  base  of  the  cranium  sometimes  ])ermits  the  blood  to 
find  its  way  into  the  orbit,  thus  showing  itst^'lf  under  the  con- 
junctiva. 

Treatment  is  given  more  to  satisfy  the  patient  than  to  hasten 
the  absorption.     Any  placel>o  will  answer  the  pur|M)se. 

Chemosis. 

Chemosis,  or  (rdnna  of  the  conjunctiva,  the  ocular  part  ])ar- 
ticularly,  is  usually  symptomatic.  In  severe  inflammations 
of  the  lids  or  orbital  tissues,  glaucoma,  conjunctivitis,  iritis,  or 
iridocyclitis,  it  may  be  a  prominent  symptom.  Idiopathic 
chemosis  do(»s,  however,  occur,  probably  resulting  from  a  dis- 
turbance of  the  circulation.     (  hemosis  at  times  causes  an  ele- 


THE  SCLERA,  71 

vation  of  the  conjunctiva  around  the  cornea,  which  api)ears 
sunken.  The  color  of  the  thickened  conjunctiva  is  not  like 
that  of  the  dark-red  extravasation  observea  in  subconjunctival 
ecchyniosis,  but  is  of  a  pale-pink  or  yellow. 

Treatment:  To  relieve  the  oedema,  punctures  or  incisions 
may  be  called  for  when  the  nutrition  of  the  cornea  is  inter- 
fere<l  with.  Applications  of  hot  compresses  facilitate  the 
absorption  of  the  fluid. 

THE    SOLERA. 

Anatomy. 

The  sclera  and  cornea  form  the  outer  coat  of  the  bulb,  the 
sclera  representing  the  posterior  five-sixths. 

The  optic  nerve  enters  the  posterior  part  through  a  perfora- 
tion known  as  the  foramen  sclers. 

The  external  scleral  sur&ce,  which  is  smooth,  with  the  ex- 
ception of  the  insertions  of  the  recti  and  oblique  muscles,  is 
connected  to  the  capsule  of  Tenon  and  the  ocular  conjunctiva. 

The  internal  scleral  sui^ce  is  loosely  connected  to  the  cho- 
roUl  and  ciliary  body  by  the  lamina  fusca. 

The  outer  layers  of  the  sclera  reinforce  the  outer  layers  of 
the  optic  nerve-sheaths. 

The  middle  layers  of  the  sclera  cross  the  entrance  of  the 
optic  nerve,  forming  the  lamina  cribrosa,  the  numerous  per- 
forations of  which  transmit  the  optic-nerve  fibres. 

Through  the  large  central  opening,  the  porus  opticus,  passes 
the  arteria  ceniraHs  retime. 

The  cornea  and  sclera  are  similar  in  structure,  the  only 
difference  l>eing  an  opacity  of  the  fibrous  connective  tissue  of 
the  sclera. 

The  sclera  receives  its  blood-supply  from  the  long,  short,  and 
anterior  ciliary  arteries.  The  anterior  ciliary  arteries  pierce 
the  sclera  a  short  distance  behind  the  corneal  margin.  These 
also  supply  the  iris  and  ciliary  body,  and  form  largely  the 
anterior  ciliary  zone. 

Inflammation  of  the  iris,  ciliary  body,  and  choroid  produces 
engorgement  of  this  zone,  and  hence  the  anterior  ciliEuy  zone 
is  then  easily  seen  just  back  of  the  sclerocorneal  junction. 
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Oongestion  of  the  uDt^rior  ciliary  zone  ts  easily  differentiated 
from  that  of  the  oeiilar  conjunctiva  by  prmiiicing  pressure  of 
tlie  lid  on  the  bulb,  when  the  conjunctival  congestion  tempo- 
rarily subsides,  while  the  other  remains  unchanged. 

Schlemm'B  canal,  or  cireutus  venosus,  is  u  sinus  situated  aii 
the  acleroeorneal  Junction  near  the  internal  surface  of  the 
sclera.  It  is  in  communication  with  the  anterior  chamber,  and 
empties  its  contents  into  the  anterior  ciliary  and  scleral  veins. 
The  drainage  of  the  eye  is  effected  tlirough  this  canal,  and 
hence,  ff In  iieovm  can  he  caused  by  conditions  which  interfere 
with  the  function  of  this  cuuaj. 

Congenital  pigmentation  of  tlie  sclera  is  not  uticoinmou  and  I 
might  be  mistaken  for  pigmented  jiatches  of  the  conjunctiva. 

Neoplasms  of  the  sclera  are  very  rarely  primary  ;  but  seo-  ] 
ondary  involvement  frequently  (MTurs.     Fibromas,  sarcomas,  [ 
and  osteomas  primarily  occurring  in  the  sclera  have,  however, 
been  observed. 

L^nries. 

OontuMona  of  the  sclera  may  Iw  of  serious  im[)ort  to  the  eye,  J 
since  intraocular  complications  frequently  coexist.  When  the  * 
conlusion  is  very  violent  and  the  elasticity  of  the  eyeball  in- 
Rutficient,  rupture  of  the  globe  results.  The  lens  and  iris  may 
be  cspelled  when  the  conjunctiva  is  turn.  Rupture  usually 
occurs  at  the  inner  and  upper  margin  of  the  cornea,  and  the 
eye  is  generally  lost,  although  attempts  to  save  the  eye  may  at 
first  seem  feasible.  Panophthalmitis  frequently  oc<nirs,  and  at 
times  it  is  necessary  to  enucleate  the  injured  eye  when  pain 
and  irritation  suggest  a  possibility  of  sympathetic  inflamma- 
tion. 

Bums  may  alfect  the  sclera. 

Wounds  of  the  sclera  vary  in  kind  and  severity,  but  are 
very  serious  when  a  puncture  is  made  by  any  unclean  agent 

When  the  cUiary  body  is  injured  in  conseriuenc«  of  a  wound 
of  the  eclerocorneal  margin,  sympathetic  inflammation  and 
iridocyclitis  are  likely  to  occur.  The  danger  of  the  injury 
is  increased  in  all  cases  when  the  retina,  choroid,  or  vilreout 
is  involved. 
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Foreign  bodies  seldom  lodge  in  the  sclera :  they  either  re- 
bound from  the  eye  or  pass  through  the  globe.  Foreign 
bodies  in  the  eye  are  always  a  menace,  and  should,  if  possible, 
be  removed.  Particles  of  iron  or  steel  may  occasionally  be 
removed  by  the  use  of  an  electromagnet,  and  the  attempt 
should  be  made,  if  there  is  any  possibility  of  saving  the  eye. 
Very  often  it  is  an  act  of  charity  to  enucleate  an  eye  contain- 
ing a  foreign  body,  since  the  patient  is  thereby  spared  great 
suffering  and  the  possible  loss  of  the  uninjured  eye  from 
sympathetic  processes. 

DISEASES  OF  THE  SCLERA. 

Episcleritis. 

Symptoms:  This  is  a  chronic  disease  with  a  tendency  to 
recurrence  affecting  the  external  layer  of  the  sclera  in  such  a 
way  that  a  sliarply  limited  elevation  near  the  limbus  develops. 
This  is  not  movable,  and  pressure  over  the  surface  does  not 
cause  the  complete  emptyingof  the  bloodvessels  seen  in  conjunc- 
tival congestion.  The  portion  of  the  conjunctiva  over  the 
affected  area  is  somewhat  congested,  but  there  is  little  or  no 
discharge.  Lachrymation,  photophobia,  and  pain  sometimes 
of  a  severe  type  are  the  prominent  symptoms. 

Diagnosis:  It  may  be  mistaken  for  phlyctenular  conjuncti- 
vitis at  the  beginning;  but  the  fact  that  it  is  a  disease  of  adults 
more  particularly,  whereas  children  are  more  often  subject  to 
phlyctenular  troubles,  should  be  kept  in  mind. 

The  cause  of  episcleritis  probably  lies  in  the  tendency  to 
gout  or  rheumatism  or  the  existence  of  syphilis,  and  when 
this  has  been  determined  the  proi)er  treatment  should  be 
instituted. 

Local  treatment  consists  of  scarification  at  its  iiicipiency, 
and  the  use  of  dry  heat  and  atropine.  Subconjunctival  injec- 
tion of  a  normal  salt  or  bichloride  solution  (1  :  1000)  is  of 
use  in  some  cases. 

Scleritis. 

Scleritis  is  a  chronic  disease  in  which  the  deeper  layer  of 
the  sclera  is  involved,  in  consequence  of  which  the  ciliary 
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body,  iris,  choroid,  and  cornea  are  likely  to  become  secondarily 
affected. 

A  thickening  of  the  sclera  takes  place  at  the  site  of  the  in- 
flammation, and  after  the  disease  has  run  a  tedious  course, 
absorption  of  the  exudate  takes  place,  leaving  the  sclera  much 
thinned,  so  that  when  the  intraocular  tension  is  increased  a 
bulging,  or  staphyloma,  as  it  is  termed,  results. 

The  causes  of  scleritis  are  uncertain,  yet  manifestations  of 
syphilis,  rheumatism,  gout,  or  tuberculosis  are  frequently  evi- 
dent. Females  are  more  frequently  affected  than  males,  and 
menstrual  difficulties  may  have  some  causal  influence. 

Complications :  Scleritis  may  ciiuse  opacities  of  the  cornea, 
seclusio  ])upilhe  (complete  circular  adhesion  of  the  iris  to  the 
lens),  opacity  of  the  lens  or  vitreous,  myopia,  and  secondary 
glaucoma. 

The  treatment  consists  in  attention  to  the  genenil  health 
and  local  application  of  hot  cloths.  Rest  is  absolutely  neces- 
sary in  sonie  cases,  and  the  use  of  atropine  is  indicated  in 
ciliary  and  iritic  complications.  An  iri(iectomy  is  indicated 
when  there  is  no  coinmiuiication  between  the  anterior  and 
posterior  chambers,  in  order  to  prevent  secondary  glaucoma. 
The  operation  should  not  be  inidertaken  until  inflammatory 
manifestations  have  subsided. 

Ectasia. 

Partial  ectasia  of  the  sclera  is  a  bulging  <lue  to  thinning, 
increase  of  intraocular  pr(»ssure,  or  the  (H)mi)ination  of  thc*se 
conditions,  an<l  may  (xvur  at  tlie  ant<'rior  part  of  the  globe, 
the  equator,  or  the  posterior  part. 

Complete  ectasia  involves  the  whole  <»yel)all,  and  is  either 
congenitnl  or  occnirs  in  iufdncif. 

When  congeniUdj  the  filtration  angle  is  either  abs(»nt  or  re- 
duced in  size  because  of  adhesion  of  the  iris  and  tlie  cornea ;  and 
the  sclera,  being  elastic  in  infancy,  yields  to  the  increased 
])ressure  iiiduce<l  by  the  interference  witli  the  drainage  through 
Schlennn's  canal. 

An  anterior  ectasia  or  staphyloma  involves  either  the  sclera 
covering  the  ciliary  l>ody  or  that  immediately  in  front  of  it. 
The  cornea  is  always  more  or  less  displactMl. 


< 


The  Bight    Eye  in    Horizontal   Section,  showing  the 

upper  surface   of  the    lower  segment. 

Diagram  malic.     (Testui,) 


THE  CORNEA.  75 

Posteiior  staphyloma  may  be  due  to  posterior  selerochoroid- 
itis.  When  congenital  it  causes  a  malignant  form  of  myopia. 
Myopia  of  high  degree — more  than  10  D. — is  also  associated 
with  a  posterior  staphyloma. 

The  treatment  of  anterior  or  equatorial  ectasias  is  an  iri- 
dectomy. J*ain  and  cosmetic  reasons  demand  an  enucleation 
when  other  means  of  help  fail. 

Posterior  staphylomas  are  not  amenahle  to  treatment,  but 
the  coexisting  myopia  should  be  correc'ted. 

Complete  ectasia,  which  is  known  as  hydrophthalmos  or 
Imphtfialmos,  is  sometimes  progressive,  so  that  the  eyeball 
assumes  enormous  dimensions,  and  the  sight  is  lost. 

Treatment  is  of  no  avail  in  such  a  case,  and  when  the  con- 
dition is  stationary  interference  is  not  necessary. 

THE  CORNEA. 

Anatomy. 

The  cornea  and  sclerotic  represent  the  fibrous  envelope  of  the 
eye  (Plate  II.).  The  cornea  forms  the  anterior  transparent 
one-sixth,  the  sclerotic  the  posterior  five-sixths  of  the  eyeball. 
There  is  no  abrupt  line  of  demarctation  between  them.  The 
cornea  lies  in  the  sclera,  which  externally  slightly  overlaps  its 
margin.  The  cornea  is  ellipsoidal  in  shajK?,  the  horizontal 
diameter  l>eing  slightly  longer  tlian  vertical. 

The  cornea  is  divided  into  five  layers,  from  without  inwanl, 
as  follows  :  1,  epithelial  layers  ;  2,  anterior  limiting  membrane, 
or  membrane  of  Bowman  ;  8,  true  corneal  substance ;  4,  the 
|x)sterior  limiting  membrane,  or  elastic  lamina  ;  and  5,  the 
endothelial  layer. 

The  epithelial  layer  consists  of  three  kinds  of  epithelial  cells, 
scjuamous  externally,  then  |)olyhedral,  and  columnar  inter- 
nally. 

The  membrane  of  Bowman  is  a  fibril  late  dense  iaver  which 
is  like  the  corneal  layer  proper,  except  that  it  contains  no 
corneal  corpuscles. 

The  true  corneal  substance  constitutes  the  larger  part  of  tiie 
cornea  and  is  one-twenty-fifth  of  an  inch  in  thickness.  It 
consists  of  a  ground-substance,  made  up  of  lamella  which  cross 
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eat'h  other  at  difTerent  angles,  united  by  ao  int^rfibrillar  ] 
cementrsubstanee ;  and  of  oniftd  corpiisctee,  which  occupy  the  J 
space  betweeu  the  lamcllic.  1 

The  iiilerlaiiu'llur  ajiitccx  nru  miiiiL'ct&l  with  one  another  by  J 
narrow  canals.  1 

The  posterior  Umiting  membnute,  or  Descemet's,  is  a  thin  1 
membrane  intimately  connected  to  tlie  posterior  surlkee  of  the  | 
true  corneal  substance.  It  is  the  toughest  of  the  corneal  | 
layers,  and  is  quite  brittle.  It  is  continuous  wilh  the  pee ti- J 
natc  ligament  of  the  iris  at  its  margin.  I 

The  endotlielial  layer  is  a  single  stratum  of  nnlygunal  tlal>  | 
tenwl  ctUs  which  lines  the  inlernal  surface  of  the  posteriori 
limiting  membrane.  1 

The  long  and  short  ciliary  nerres  divide  into  about  forty  I 
branches,  which  pierce  the  sclera  to  enter  the  cornea  at  ital 
periphery. 

Tne  corni-a  has  no  bloodvessels,  but  is  exceedingly  rich  in 
nerves,  which  do  not  interfere  with  its  tmnsjmrency,  because 
they  have  no  sheaths.  The  nerves  form  two  networks:  the 
one  supplying  the  membrane  of  Kuwman  and  the  external 
epithelial  layer ;  the  other  the  posterior  layers  of  the  cornea. 
The  anterior  denser  network  is  situated  just  behind  Bowman's 
membrane,  the  posterior  delicate  network  is  just  in  front  of 
Descemet's  membrane. 

The  (wrnea  gets  its  blood-snpply  from  episcleral  branches  of 
the  anterior  ciliary  arteries  and  from  the  lachrymal  and  inl'ra- 
tHMihlear  arteries  which  supply  the  conjunctiva.  These  divide 
into  a  capillary  network  in  the  true  corneal  substance  at  the 
periphery  of  the  cornea,  and  the  nutrient  material  jtasses 
through  the  canalicular  lymph-system  to  all  {>arts  of  the 
cornea. 

The  (Hmiea  has  a  greater  refractiTe  power  than  any  other 
[mrt  of  the  dioptric  system  of  the  eye,  and  hence  claims  great 
attention  in  eorrci'tion  of  refractive  errors.  The  iuiUjr  i-f  re- 
frncthn  of  the  cornea  is  1.352.3. 

Congfenital  AboonnalitieB  of  the  Cornea. 

Uacroconiea  is  a  eomlition  in  wliich  the  cornea  is  enlarged, 
occurring  in  bujililhalnios. 
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Microcornea  is  a  small  cornea^  and  is  usually  seen  in 
microphthalmic  eyes. 

Opacities  of  the  cornea  may  be  congenital  and  vary  in  size 
and  intensity.  Complete  opacities  are  more  often  associated 
with  buphthalmos,  although  they  do  sometimes  occur  in 
microphthalmic  eyes.  Partial  opacities  show  great  variations 
of  size  and  degree. 

Ck>iiical  comea,  or  keraioconusy  may  be  congenital^  although 
its  development  sometimes  extends  over  many  years.  The 
cornea  protrudes  and  is  conical  in  shape,  the  apex  being 
usually  the  thinnest  part  and  subject  to  opacity.  The  in- 
creased length  of  its  axes  renders  the  eye  myopic,  and  the 
irregular  curvature  of  the  cornea  produces  astigmatism. 

Examined  with  the  ophthalmoscope.^  one  observes  a  central 
red  reflex  which  is  surrounded  by  a  circular  shadow.  Treat- 
ment is  of  little  use. 

Dermoid  growths  of  the  comea  are  invariably  congenital 
and  involve  more  or  less  of  the  ocular  conjunctiva.  They 
are  usually  associated  with  a  coloboma  of  the  lid  or  other 
anomaly. 

When  they  irritate  the  eye,  their  removal  is  necessary. 
This  should  be  thoroughly  done  and  the  conjunctiva  brought 
over  the  denuded  conjunctival  surface.  Where  Uyo  much  con- 
junctiva has  been  removed,  skin-grafts  may  be  employed  as 
in  treating  very  large  pterygia. 

Neoplasms  rarely  occur  primarily  in  the  cornea.  Carci- 
nomas and  sarcomas  starting  in  the  limbus  of  the  conjunctiva 
invade  the  cornea  secondarily. 

Injuries. 

Foreign  bodies  of  endless  variety  may  lodge  upon  or  in  the 
cornea.  After  cocainizing  the  eye  these  should  be  removed. 
When  superjicialy  the  spud  is  the  best  instrument ;  when  deep, 
the  needle  is  best  suited  to  the  case. 

When  there  is  danger  of  pushing  the  foreign  body  into 
the  anterior  chamber,  the  lids  should  be  kept  open  by  a  spec- 
ulum, the  eyeball  held  by  a  fixation  forceps,  and  a  Beer 
cataract-knife  pushed  through  the  cornea  behind  the  foreign 
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IkkIv.  With  this  as  a  guanl,  attempts  at  removal  may  be 
safely  made. 

A  milil  antiseptic  wash  is  useful  in  most  cases  after  removal 
of  the  foreign  biKly,  and  occasionally,  when  there  is  consider- 
able reaction,  atropine  may  Ikj  necessary  to  rest  the  eye. 

Iiuuries  of  the  cornea  of  whatever  kind  are  serious  accord- 
ing to  their  depth  and  location.  When  only  the  epithelial 
layer  is  involve<l  no  scar  results,  which  is  the  case  when  the 
substantia  propria  is  injured.  A  central  injur)'  producing  a 
central  ojxicity  imj>airs  the  sight  acct>ixling  to  its  intensity. 

Contusion  of  the  cornea  results  in  a  loss  of  epithelium, 
which  after  a  few  days'  rest  is  regenerated. 

Wounds:  Pcmtmting  woumh  of  the  cornea  are  serious 
acconling  to  the  location  and  complications.  Wounds  at  the 
si^lerocorncal  junction,  fn>m  possible  injury  to  the  ciliary 
IkhIv,  loading  to  symjwthetic  trouble  and  prolapse  of  the  iris, 

are  verv  danwn)us. 

*         ^ 

Traumatic  cataract,  dislix^jition  of  the  lens,  prolaj)se  of  the 
iris  or  vitreous,  or  a  coincident  injury  of  the  choroid  and 
retina  may  complicate  a  corneal  woinul. 

When  infected  the  dangtT  of  corneal  wounds  is  increased, 
so  that  the  outcome  may  be  a  i)anoi>hthalmitis. 

Treatment  of  ii^uries  :  In  siniple  wounds  cleanliness  is  all 
that  is  necessary.  When  there  is  dangt»r  of  iritis,  atropine 
should  be  ustMl.     A  i)r(>laps(Ml  iris  sh<»uld  l)e  snipjXKl  on. 

Foreitpi  IuhVus  penetrating  the  eyeball  more  fre<|uently  jkiss 
through  the  cornea  than  the  sclera.  The  wound  can  be  seen 
by  oblique  illumination.  The  object  may  remain  in  the  ante- 
rior chamber,  become  imluHlded  in  the  lens  with  or  without 
wounding  the  iris,  pass  timmgli  the  lens  or  zoiuila,  and  either 
remain  in  the  vitreous  chamber  or  penetrate  the  eoats  of  the 
eye.  The  danger  deix'nds  ujH)n  the  presence  of  infe<»tion  and 
damage  done  to  the  structures.  A  fon'ign  lK)dy  should  in 
everv  case  be  remove<l. 

Bums  and  corrosion  of  the  (»ornea  fre([uently  o<»cur.  When 
sujH»rfieial  they  cause  no  impairment  of  sight ;  when  deep,  the 
cornea  may  become  opa([ue.  The  trcdtment  consists  in  clean- 
liness of  the  conjunctival  sac,  the  instillation  of  atropine,  and 
rest. 
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DISEASES  OF  THE  CORNEA. 

Oeneral  Diagnosis. 

Diseases  of  the  cornea  are  of  the  greatest  iniportanee,  since 
the  acuity  of  vision  de|)ends  upon  the  corneal  transparency. 

This  is  more  or  less  impaired  in  corneal  diseases,  which  con- 
stitute one-fourth  of  eye-diseases.  An  early  recognition, 
therefore,  of  corneal  diseases,  as  well  as  those  of  the  conjunc- 
tiva which  implicate  the  cornea,  is  imperative  in  order  that 
by  proper  treatment  the  damage  to  vision  be  reduced  to  a 
minimum. 

In  all  forms  of  keratitis  the  cornea  should  be  carefully 
examined  with  a  view  of  determining  the  presence  of  scars, 
opacities,  irregularities  of  the  surface,  and  the  formation  of 
superficial  or  deep-seated  vessels. 

Dense  opacities  are  easily  recognized,  but  often  lateral  illu- 
mination is  necessary  to  demonstrate  the  existence  of  others. 

When  there  is  loss  of  substance  involving  the  corneal 
surface,  an  irregularity  results  which  can  be  recognized  by 
noting  the  reflection  of  the  window  before  which  the  patient 
should  be  seated.  When  the  cornea  is  normal,  the  picture 
of  the  window  will  be  perfect  in  all  positions  of  the  eye ;  if 
any  irregularity  exists,  the  reflected  image  of  the  window  will 
be  broken  or  imperfect. 

Superficial  vessels  occur  in  pannns ;  deep  vessels  in  paren- 
chymatoQS  keratitis;  accordingly  the  diagnosis  of  superficial 
and  deep  forms  of  keratitis  is  facilitated  by  noting  the  situa- 
tion of  the  vessels. 

Complications  of  corneal  disease:  Photophobia,  blepharo- 
spasm, lachrymation,  or  diminished  visual  acuity,  intraocular 
tension,  and  sensibility  of  the  cornea  may  be  observed. 

Corneal  Ulcer. 

Etiology :  A  corneal  ulcer  is  the  result  of  an  infiltrate  which, 
becoming  infected,  causes  an  exfoliation  of  the  superficial 
epithelium  over  the  site  of  the  inflammation,  and  a  destruction 
of  more  or  less  of  the  corneal  tissue  according  to  the  size  and 
depth  of  the  invaded  part. 
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When  the  ulcer  shows  evidence  of  loss  of  tissue  withio  an 
uneven  opaque  infiltrutc,  it  is  in  tlic  progressive  st&ge,  which 
is  cliaracterizcii  by  pain,  lauhrymadcm,  pliotophobia,  and 
ciliary  congestion. 

When  the  formation  of  the  infiltrate  sttipa  and  the  infected 
tissue  is  cast  nff,  the  nicer  is  in  the  regreasive  stage,  in  which 
the  signs  of  irritation  diminish  or  cease  in  proportion  to  the 
completeness  of  the  exfoliation.  Bloodvessels  from  the  limbus 
of  the  corneji  develop  to  the  edge  of  the  ulcer  and  the  regen- 
eration of  the  tissue  begins.  This  scar-tissue,  because  of  its 
irregulnrity  of  arrangement  and  compactness,  is  not  trai 
parent,  and  constitutes  the  opacity. 

When  the  destructive  process  continues  through  the  comea^^ 
a  peiforation  results  and  the  aqueous  trickles  out,  the  intra-^ 
ocular  tension  being  retluced  and  the  corneal  nutrition  in- 
creased. 

The  consequences  of  a  [>erforation  are  sometimes  veiy 
eerious,  since  pmlapse  of  the  iris,  anterior  synechia,  fistula, 
anterior  ]>olar  cataract,  dislocation  of  the  lens,  intraocular 
hemorrhage,  and  infection,  resulting  in  an  iridocyclitis  or 
panophthalmitis,  may  occur. 

FrogsoBls:  Opacities  through  the  entire  thickness  of  the 
cornea  remain  forever.  The  patient's  age  and  depth  of  the 
ulcer  modify  the  prognof^is  of  corneal  opacities.  The  youngffl^ 
the  individual,  and  the  less  the  corneal  tissue  involved,  the 
better  is  tlie  prognosis. 

A  corneal  nicer  is  said  to  be  primary  when  it  occurs  in 
consequence  of  some  corneal  disea.**;  and  secondary  when  it 
is  the  result  of  some  conjunctival  disease. 

The  treatment  of  corneal  ulcers  depends  npim  the  cause; 
but  .since  there  is  :dways  infection  at  the  l>otlom  of  every, 
ulcer,  cleanttne^  is  of  import^ince. 

Diseases  of  the  conjunctiva,  as  trachoma  and  blennorrhcea 
neonatornni  or  adultorum,  should  receive  their  proper  treal 
ment  when  Ihe  ulcer  is  secondary  to  these  affections.  Should 
perfordtinii  of  the  cornea  occur,  treatment  should  be  continued, 
with  extra  care  not  to  injure  the  cornea  bv  contact  with  any 
caustic  employed.  Copper  and  kad  .should  not  be  used  in  the 
treatment  of  conjunctival  disease  when  the  cornea  is  second- 
arily affected.      The  Imndage  is  useful   in  the  treatment  of 
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rornenl  iiWrx  ex<^pt  when  the  secretions  are  considerable. 
Atniitine  i.s  also  of  ^rn^t  service.  When  the  ulcer  appears 
rapidly  pmgrcsfiive,  tlie  apjiiicatiun  of  niuist  heat,  antiseptics, 
ihe  cautery  (electro-  or  actual),  pure  carbolic  acid,  or  para- 
centesis must  be  resorted  to. 

The  serious  results  of  a  firolapsed  irii'  complicatting  a  per- 
forated cornea  should  be  manageil  according  to  the  size  of  the 
perfitration  and  the  duration  of  the  prolapse, 

In  a  favorable  rase  of  small  perforation,  there  is  not  any 
adhesion  of  ihe  iris  to  the  cornea  (anterior  synechia). 

In  other  cases  a  few  shreds  of  the  iris  remain  forever  ad- 
herent. 

A  large  perforation  allowing  pralapse  of  the  iris  is  best 
treate<l  in  a  rcc-ent  case  by  excision  of  the  prolapsed  iris  in 
such  a  way  that  none  of  it  remains  in  the  corneal  opening. 
Thifl  i»  acconiplishc<l  by  relea.<;ing  the  iris  from  the  edges  of 
the  cornea,  and  afu-r  pulling  the  prolapsed  iris  well  out  of  the 
perforation,  by  cutting  it  o^, 

A  corneal  Jidula  is  treate<l  by  rest  of  the  patient  on  the 
back,  employment  of  eseriue;  and  in  case  of  failure,  by 
freshening  the  corneid  edges  with  a  knife  or  galvano-caulery. 

When  a  corneal  ulcer  is  in  the  stage  of  regeneration,  the 
use  of  the  yellow  oxide  of  mercury  salve  (gr.  viij  to  the  ounce) 
in  a  measure  reduces  the  opacity. 

Corneal  Abscess. 

EttolosT  and  pathology:  A  comfal  abfcexx  forms  in  the 
substance  of  the  cornea,  usually  in  the  centml  part.  At 
the  (spinning  it  is  surroundetl  by  healthy  corneal  tissue, 
of  which  the  overlying  portion  ia  slightly  depressed.  Its 
msi^in  is  the  more  opaque  part.  An  absce^^s  is  due  to  an 
abrasion  of  the  epithelial  layer  of  the  cornea  and  the  infection 
of  the  wound  by  niicroorgnnisms,  which  may  l>e  present  in  the 
secretions  or  in  foreign  bodies.  When  the  pus  gravitates 
between  the  corneal  layers  to  the  lower  corneal  margin 
it  constitutes  an  o}iyx.  When  the  abscess  communicates 
with  the  anterior  chamber  a  liypopymi,  or  accumulation  of 
pus  in  the  anterior  chamber,  results.  When  the  overlying 
corneal  tissue  breaks  down  an  vloer  is  formed.     Ad  abscess 
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is  a  very  eeriotis  disease,  since  its  most  favoralile  termiimtiiin 
is  a  central  oi>acil_v  wliicli  ifi  permanent. 

In  olher  cJises,  |K>steiior  eynechiie,  oiiliteratiuii  iif  tlie  pupil, 
or  paiiDiihllialmiliri  niuy  result. 

Tli<;  sjrmptoinB  ul'  corneal  abscess  are  generally  severe  i 
[tiiotopliobia,  ciliary  injection,  oedema  of  tlie  lids,  and  pain. 
All  iritis  always  complicates  an  abscess  anil  [xisterior  syne- 
cliiie  often  occur. 

The  treatment  of  corneal  abscess  dejientlH  iijhui  the  csnsc 
and  severity.  In  simple  cases,  atropine,  tlie  bandage,  and 
moist  heat  sutHct'.  In  all  cases  the  disease  producing  the  in- 
fective secretion  should  receive  attention.  In  severe  cases 
cauterization  with  pure  carbolic  acid  or  the  electrocautery  is 
useful;  and  a  paracentesis  fretjuently  re[>eated  relieves  tension 
and  lias  a  favorable  influence.  After  inflammatory  signs  have 
subsided,  an  irideclomy  is  often  indicated  to  make  an  artificial 
pupil. 

Keratitis— Special  Varieties. 

Eers.titis  e  lagoptatlialmo  is  due  to  «iii\t  i.\f  im>|)er  protection 
and  lubrication  of  the  cornea.  The  insulticient  secretions 
evaporate,  leaving  the  corneal  epithelium  dry,  and  after  ex- 
foliation, infection  of  the  cornea,  producing  an  ulcer  or  ab- 
scess, results.  The  termination  of  snch  a  keratitis  ia  that  of 
ulcer  or  abscess. 

The  trtatmail  of  the  condition  |>rodueing  the  lagophthalmon 
is  of  primary  imjwrtanre.  In  lipht  cases,  a  temporarj'  band- 
age should  be  used  to  protect  the  eyes;  in  others  a  tarsor- 
rhaphy is  necessary. 

Keratitis  neoroparalytica  is  due  to  paralysis  of  the  trifacial 
nerve.  In  spile  of  tmdment,  which  couftists  in  the  use  of 
alrupim',  bandaf>e,  and  moist  heat,  in  (x>nse(juence  of  the 
corneal  opiicily  the  sight  is  lost. 

Keratomalacia  is  a  disease  of  the  cornea  affecting  children, 
and  beirunse  of  faulty  nutrition  of  the  juitient  the  wirnea  nn- 
dei^oes  degenerative  changes  reenlliitg,  if  the  life  is  not  lost, 
in  opacities  of  the  cornea. 

Tlie  trfotmmt  consists  in  measures  to  impmve  the  general 
condition,  and  the  local  use  of  moint  heal  and  the  Wnuage. 

Fannus  may  Ik  a  complication  of  trachoma  or  phlyctenular 
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conjunctivitis.  When  due  to  trachoma,  the  upper  part  of  the 
cornea  is  the  usual  site,  possibly  because  of  irritation  of  the 
winking  up|Xir  lid ;  but  when  it  accompanies  phlyctenular 
disease,  any  part  of  the  cornea  may  become  involved. 

In  the  course  of  treatment  for  phlyctenular  conjunctivitis, 
the  pannus,  when  present,  almost  entirely  disappears,  diflfering 
in  this  res{)ect  from  the  pannus  of  trachoma. 

Vesicles  and  blebs  occur  on  the  cornea,  and  damage  to  the 
cornea  depends  upon  the  cause.  Vesicles  which  accompany 
febrile  diseases  leave  no  bad  consequences,  as  a  rule,  when 
proper  attention  to  cleanliness  has  been  observed.  Should  an 
ulcer  occur,  atropine,  moist  heat,  and  the  bandage  are  indicated. 

Vesicles  are  sometimes  seen  on  the  cornea,  complicating 
herpes  zoster  ophthalmicus.  The  treatment  is  the  same  as 
above,  but  the  consequences  are  likely  to  be  more  serious, 
since  ulceration  more  frequently  occurs. 

Vesicles  and  bullae  sometimes  develop  in  the  cornea  of  eyes 
useless  from  large  opacities,  iridocyclitis,  or  glaucoma.  The 
interference  with  the  lymphatic  circulation  produces  owlema 
of  the  cornea,  and  vesicles  or  blebs,  according  to  the  size  of 
the  elevation,  occur.  The  treatment  is  not  very  satisfactory, 
since  frequent  recurrence  of  the  condition  is  the  rule.  When 
the  eye  is  sightless,  an  enucleatiori  is  often  the  best  treatment. 

Parenchjrmatons  Keratitis. 

Parenchymatoiis  or  interstitial  keratitis  (Fig.  1 5)  is  a  chronic 
inflammation  of  the  deeper  layers  of  the  cornea,  usually  due  to 
hereditary  syphilis,  occurring  generally  between  the  ages  of 
six  and  twenty. 

The  etiology  is  sometimes  obscure;  may  be  scrofula,  but  is 
in  most  cases  hereditary  syphilis.  Acquired  syphilis  very 
seldom  causes  primary  disease  of  the  cornea. 

In  many  cases  evidences  of  syphilis  are  striking,  one  or  more 
of  the  following  being  present:  a  protruding  frontal  bone, 
concave  nose,  poorly  developed  upper  jaw,  scars  at  the  angles 
of  the  mouth,  incisor  teeth  with  concave  biting  edges,  enlarged 
lymphatic  glands,  impairment  of  hearing,  and  thickening  of 
the  periosteum  of  the  long  bones,  particularly  the  tibia. 

The  clinical  picture  of  the  disease  varies  with  the  intensity 
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and  the  place  of  origin,  wlietlier  it  be  at  the  margin  or  at  the 
centre  oi  the  cornea.  The  iliwase  nsnallj-  extends  from  the 
margin  to  the  centre  of  the  corncji,  in  which  case  the  o[iacity, 
which  ia  in  the  cieeiwr  layers  of  tlie  cornea,  gradtially  pro- 

fresees  until  the  entire  cornea  presents  a  milky  app«aranci>. 
'he  network  of  bloodvessels  wliith  supply  the  cornea  wnd 
out  branches  into  the  substantia  propria,  'i'hese  vensfla  niiiy 
tttke  in  a  large  part  of  the  cornea  and  give  it  a  dnil  rwldisli 


^^in^i^panT^^SM^'^^ 


hue.     They  can  Iw  differentiated  from   the  hhtodvessels  of 
pannus  by  the  fiict  that  they  stop  suddenly  at  the  limbns,  they 
have  a  bniwh-Hke  upix^rance,  are  not  distinct,  and  the  snrfao^" 
of  the  cornea  is  even,  but  withont  lustre.  ^ 

iSironchymutons  keratitis  I>eginninf;  ul  the  rmtre  of  tlw 
cornea  is  nsnidly  more  severe.     Sevenil  whiti>ih  opiHjne  sjwts^ 
arc  seen  in  the  deeper  layers  of  the  oornen,  iind  Ihrsc  finally 
coalesce.    The  vision  is  necessarily  very  much  imimired,  owing 
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to  the  central  location  i)f  the  opacity,  and  tlie  |iain,  congestion, 
and  photophobia  arc  extreme.  It  will  be  liiund  difficult  at 
timeis  tu  dilute  the  pupil  with  an  atropine  fiolutiuo,  bnt  when 
sticceseful  the  torn  vessels  of  the  iris  cuiisc  some  hemorrhage 
into  the  anterior  chamber.  In  all  caws,  however  slight,  there 
is  s»mc  iuvolvement  of  the  uveal  tract,  from  hypertemia  of 
the  iris  to  a  plastic  iridocyclitis,  which  may  terminate  in  atro- 
phy of  the  bulb. 

Treatment:  During  the  inflammatory  stage  of  keratitis 
irenchymatflsa,  atropine,  moist  heat,  and  ]irotection  from 
ight  are  iiidicat^^'d,  After  subsidence  of  the  inflammation, 
the  use  of  gome  stimulating  salve,  as  the  yellow  oxide  of  mer- 
cury, is  of  use  to  dissipate  the  corneal  opacity.  The  constitu- 
tional treatment  is  also  very  important,  and  syphilis,  which  is 
iisnally  the  cause  of  the  aSection,  should  be  treated  with  mer- 
curiulH  and  iodides.  The  nnurishment  of  the  patient  should 
receive  attention,  and  with  this  end  in  view  the  food  should  be 
simple  and  nutritious.  Milk  and  eggs  are  of  great  value  in 
these  cases  ;  and  when  the  excretions  are  normal  large  amounts 
of  milk  are  very  potent.  At  times  enormous  doses  of  the 
iodides  are  not  only  tolerated,  but  their  favorable  influence 
is  manifested  by  rapid  ameliorafiou  of  the  symptoms. 

Keratitis  parenchTmatosa  clrciunscripta  is  an  inflammation 
involving  the  middle  and  deeper  lavers  t)f  the  cornea.  It 
diHVrs  from  the  parenchymat<^)us  keratitis  in  that  it  is  circum- 
s(Til>e(I,  the  formation  of  new  vessels  is  slight  if  there  be  any, 
llie  uveal  truct  is  but  slightly  involved  if  at  all,  and  the  dis- 
ease affects  only  adults. 

The  etiology  is  generally  obscure,  but  exposure  to  cold, 
malaria,  or  traumatism  has  a  causal  effect  in  some  cases. 

Tiie  local  treatment  is  that  of  any  keratitis — atropine, 
bandages,  and  moist  heat.  The  genernl  trmtmenl  is  the  use 
of  salicylates  or  quinine  when  cold  or  malaria  seems  to  be  the 


A  keratitis  may  be  the  result  of  any  condition  which  inter- 
feres witli  the  integrity  of  the  endothelial  layer  of  the  cornea. 
The  aqueous  humor  may,  by  inHltmtion,  cause  adulnesaof 
the  cornea.     Exudates  in  the  anterior  chamlier,  prolapse,  cyst 
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or  tumor  of  the  iris,  and  a  dislocation  of  the  lens  into  the 
anterior  cliamlwr  are  conditions  which  may  lead  to  kemtitis 
from  abnor|ition  of  the  eiidotlit'liiim. 

Defects  of  the  Cornea. 

Opacities  of  tlie  cornea  may  be  due  to  corneal  iaHammatioDt;, 
old  aj^e,  or  intraocular  diseases. 

OjKicities  due  to  suppurative  or  non-suppiiralive  corneal 
disease  are  classifietl  actHirding  to  their  density  as  maatltE 
when  faint  and  leuconue  when  dense. 

When  the  fturface  of  the  cornea  is  depressed  over  a  small 
sear  from  iiisufHcient  tisaue-rcgeue rations,  a  so-called  facette 
resuUa. 

When  a  large  part  of  the  corneal  surface  is  Rattened  in 
couseipience  of  a  large  scar,  the  condition  is  known  as  apla- 
luitio  cornea. 

In  old  age,  an  ojiaque  semicircle  develop?  near  the  sclero- 
oorncal  margin  of  the  upper  half  of  the  cornea,  and  is  soon 
followed  by  a  similar  line  in  the  lower  half.  These  often 
unite,  forming  a  complete  circle,  and  the  segment  is  known  as 
ari^iui  nenilis  or  t/a-onloxmi. 

In  consequence  of  glaucoma  or  an  iridocyclitis,  corneal 
opacities  may  also  occur ;  but  these  are  not  very  significant, 
since  they  occur  in  sightless  eyes. 

The  treatment  of  opacities  consists  in  the  use  of  irritants 
and  the  stereopaic  spectacles,  the  correction  of  the  refractive 
errors,  and  an  iridectomy  to  establish  an  arlllicial  pupil,  as 
the  caxc  may  demand.  Opacities  which  by  their  whiteness 
arc  disfiguring  may  he  tattooed  with  India  ink.  Only  old 
firm  scars  occurring  in  eyes  not  attacked  by  iridifcyclitis  should 
be  tattooed. 

An  ectasia  (or  bulging)  of  the  cornea  may  l>e  the  residt  of 
some  inflammatory  corneal  disease ;  or  may  occur  without 
any  antecedent  corneal  affection. 

Staphyloma  and  keratektasia  are  usually  the  result  of 
ulcerative  keratitis.  A  sfaphylniiut  Is  due  to  ii  perforation  of 
the  cornea  in  which  the  iris  becomes  incareenited,  forming  a 
part  of  the  scar.  A  keratrkUma  is  due  to  an  ulceration  which 
never  perforates  the  cornea,  but  causes  material  thinning  of  it 
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at  the  site  of  the  bulging.  The  corneal  surface  over  the 
keralektaMa  is  always  ojKXiue,  and  thus  differs  from  kerato- 
ciinus  and  keratoglolma,  botti  of  whieli  present  ectasias  without 
atitecedeiil  di.seasL-. 

The  tratimeni  of  staphyloma,  if  jNirliiil,  aims  to  prevent  itB 
progress,  sinrl  this  can  at  times  l)e  efibcted  by  paracentesis  fre- 
(juetitly  repealed  and  a  pressiire-ltandage ;  or  an  iridectomy 
with  tirm  pressure.  When  complete,  an  incision  through  the 
protruding  cornea  slinuld  be  matle  and  a  part  of  the  edges 
excised,  in  order  that  the  cicatrix  may  become  more  flattened. 
Enucleation  is  at  times  necessary  to  relieve  pain  and  prevent 
sympathetic  inflammation. 

Kcratektusiu  is  not  amenable  to  treatment. 

Keratocouiu  is  a  rare  disease,  the  cause  of  which  is  not  * 
nndcrslixKl.     It  is  cliaraeterized  by  a  thinning  of  the  central 
]mrt  of  the  cornea  and  a  conical  projection. 

'IWatniaUi  Tunics  an'l  myotics  have  had  some  influence  in 
checking  the  disease.  C-Huterization  or  excision  of  the  apex 
and  an  artificial  pnpil  by  [lerforming  an  iridectomy  have  been 
suox-eesful  in  a  few  cases. 

Keratoglobns  is  a  feature  of  hyilrophthalmos,  in  which  the 
cornea  is  larger  and  more  bulging  than  normal. 


THE  IRIS. 
Anatomy. 

The  choroid,  ciliary  bo<ly,  and  iris  form  the  uveal  tract. 

The  ciliary  body,  or  middle  zone,  i-onnects  (he  choniid,  or 
posterior  zone,  and  the  iris,  or  anterior  zone. 

The  iris  arises  from  the  anterior  surface  of  the  ciliary  body 
(I'lale  HI.),  being  reinforced  by  some  fibres  of  the  ligamen- 
titm  pectinatum  iridis  and  the  inner  wall  of  Schlemm's  canal. 

Tlie  pupil  is  the  centnil  perfoniti<}n  of  the  iris,  and  is  sul>- 
jpcl  to  variations  of  size.  The  iris  divides  the  aqueous 
chamber,  the  fpaci-  in  front  of  the  lens,  and  suspensory  liga- 
ment into  an  anterior  and  a  posterior  chamber,  between  which 
there  is  normally  five  communication  through  the  pupil. 

The  anterior  surface  of  the  iris  is  divided  by  an  uneven  cir- 
cular line  into  two  mnea,  a  pupillary  and  a  ciliary.     Near  the  ^ 
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circular  line  in  the  ciliary  zone  are  numerous  facets;  nearer  I 
the  periphery  are  several  rings  or  furrows  concent  rieally  ' 
arranged. 

The  Icasa-  arterial  circle  of  the  iris  produces  the  uneven  cir- 
cular line,  and  the  r(«/ia((n3/i?ieB  extending  fi-om  the  [wriphery 
to  the  pupil  represent  small  veHsels  in  the  vascidar  layer. 

The  iris  consiBts  of  an  anterior  endothelial  layer,  gtrotua,  or 
vascular  layer,  a  muscular  layer,  and  a  pigment-layer. 

Tlic  anterior  endotbelial  Urer  is  a  continuation  of  a  part  of 
Dcaceniet's  membrane,  and  ia  wanting  over  the  iaccta  of  the  i 
ciliary  zone. 

The  stroma,  or  vascnlar  layer,  contains  the  arfcrieg  and  veins, 
between  which  are  round  and   branched  cells  held  in  place   1 
by  connective-tissue  fibres.  ' 

The  two  long  poetenor  ctlinry  arteries  sup|)ly  the  iris,  form- 
ing two  arterial  circles ;  the  peripheral  one  being  the  cjrculua 
arteriosus  iridis  major,  the  radiating  branches  of  which  near 
thepupil  form  the  second  circle,  circulus  arteriosus  iridis  miuur. 

The  amount  of  pigment  in  the  cells  of  the  stroma  dieter- 
mines  the  color  of  the  iris,  except  in  the  ca.ic  of  albinism, 
when  tlierc  ia  no  pigment  present  anywhere  in  the  iris.  The 
iris  appears  blue  when  there  is  no  pigment  in  the  stroma, 
gray  when  there  is  a,  slight  amount,  and  brown  when  there  is 
very  much. 

The  mnscolar  layer  contains  two  kinds  of  fibres,  one  oon- 
etituting  the  »pkinchr  puplUce,  the  othur  the  dilaim' pumike. 
These  fibn-s  lie  in  the  posterior  part  of  the  vascular  layer. 

Tlic  sphinder  pupillce  is  supplied  by  the  motor  oculi,  of 
which  direct  or  reflex  stimulation  produces  contraction  of  the 
pupil.  Paralysis  of  the  third  nerve  causes  dilatation  of  the 
pupil. 

A  branch  of  the  cervical  sympathetic  to  the  lenticular 
ganglion  supplies  the  dilator  pupilla:  Stimulation  of  this 
nerve  causes  dilatation,  paralysis,  contraction  of  the  pupil. 

Not  only  the  sphincter  of  the  ins,  but  the  ciliary  muscle 
and  the  internal  recti  are  supplied  i)y  the  thinl  nerve,  and 
since  the  centres  of  accommodation,  punillary  reaction,  and 
convergence  are  intimately  connected  in  tlie  lloor  of  the  fourth 
ventricle,  normal  convergence  and  accommodation  are  accom- 
panied by  a  contracted  pupil. 
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doled  reaction  iif 


TliU  ptietioiuenon   is  known  as  tlie 
the  pupil. 

Moreover,  wlien  light  sdiuulaUis  tJie  retina  of  one  eye  (the 
other  being  coveretJ),  causing  a  contraction  of  the  pupil,  a 
similar  contraction  of  the  pupil  of  the  covered  eve  also  occurs. 
This  is  known  as  cotteetixual  reacfion,  and  is  due  to  the  fact 
that  the  stimulus  of  one  eye,  owing  to  the  decussation  of  the 
optic  nerve  fibres  in  the  chiasm,  pawseB  along  IkjiIi  optic  tracts 
to  the  nuclear  centres  in  the  fourth  ventricle  and  buck  again 
by  way  of  the  third  nerve  Ut  Imth  trides. 

The  Argyll^ Hobeiiaon  pupil  is  one  which  does  not  react  to 
light,  whereas  convei^nce  and  accommodation  cause  reaction, 
and  is  due  to  a  change  in  the  fibres  of  the  optic  tract  whiob 
go  to  the  fourth  ventricle. 

Oon^oital  Abnormalities  of  the  Ida. 

The  posterior  epitheliiii  layer  and  the  cells  of  the  vascular 
layer,  or  etronia,  cimtain  ihe  /ligiinjiU  which  determines  the 
color  of  the  iris.  When  there  is  no  pigment  In  the  posterior 
epithelial  laver  it  is  always  absent  in  the  stroma. 

This  condition  occurs  in  albiniBm.  The  iris  of  albinos  does 
not  sufficiently  exclude  an  excess  of  luminous  rays,  and  hence 
these  people  half  close  their  lids  in  bright  light.  The  vision 
is  poor,  and  nystagmus  frequently  complicates  the  trouble. 

OorectoplA  is  the  condition  in  which  the  puptl  in  one  or 
both  eyes  is   more  or  less  eccentric.     Slight  alterations  of   i 
position  freijuently  occur;  extreme  cases  are  rare,  and  there  ( 
are  usually  complications  of  dislocated  lenses. 

Uicrocoria  is  a  small  pupil,  and  is  generally  displaced.  It  ' 
may  l>c  due  to  adhesions  of  the  iris  to  the  lens  (posterior  ' 
Byncoliite)  occurring  in  consequence  of  a  fcelal  iritis. 

Discoiia  is  a  pupil  abnormal  in  shape  without  a  cololwma 
of  the  iris.  It  may  be  due  to  posterior  synechia!  or  iicrsist- 
ence  of  a  part  of  the  pupillary  membrane. 

Polycoria  is  that  condition  in  which  there  are  two  or  more 
openings  of  the  iris.  As  many  as  nine  openings  have  been 
observed. 

Iridereniia,  or  aniridia,  is  the  term  applied  to  the  condition 
1  which  there  is  an  absence  of  the  iris.     It  may  be  partial 
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or  complete,  but  is  a  bilateral  abnomiKlity.  Aniridia  U  pos-i] 
Bibly  due  to  a  late  seiMiration  of  the  lens  and  cornea,  tb«'| 
entire  anterior  surface  of  the  lens  being  involved. 

On  ophthalmoscopic  examination,  a  large  illuiiiinaleil  arec<l 
representing  the  size  of  the  lens  is  ob^rveil,  and  at  tiniesfl 
the  jibres  of  the  zonula  can  also  be  seen.     By  mrtially  clos 
ing  the  lids  some  light  is  excluded,  and  this  is  the  methot 
the  patient  uses  to  exclude  an  excess  of  light.     The  vision  i 
poor  and  nystagmus  la  often  present. 

Ooloboma  of  the  iris  is  tlic  condition  in  which  a  part  of  the 
iris  is  deBcient,  causing  an  abnormality  in  the  size  and  shape 
of  the  pupil.     As  the  iris  is  a  prolongation  of  the  ciliary 
body,  clefts  in  the  choroid  and  ciliary  body  interfere  with  taa  i 
development  of  the  iris. 

A  coloboma  might  also  Im;  due  to  an  aljnormal  adhesiotf  I 
between  the  lens  and  the  cornea  occurring  during  the  embrj 
onal  stage,  the  defect  of  the  iris  representing  the  area  ( 
adhesion.  An  uncom plica tetl  coloboma  of  the  iris  does  n 
nuiterially  prejudice  vision ;  when,  however,  a  coloboma  <rfj 
the  choroid,  ciliary  body,  or  Ions  is  present,  vision  is  more  o 
less  impaired. 

Iridodonesis  is  the  term  that  expresses  a  tremor  of  the  irist  I 
In  buphthalmos,  or  in  eyes  with  an  ectopia  or  dislocation  of  ■ 
the  leuH,  the  iris  lias  not  its  normal  support  and  is  tremulous. 

The  pupillary  membrane,  which  begins  to  disappear  between 
the  seventh  and  eighth  months  of  tu.'tal  life,  is  that  part  of 
the  anterior  ftbrovasciilar  sheath  extending  acnxss  the  pupil. 
The  anterior  fibrovascular  sheath  consists  of  a  meshwork  of 
bloodvessels  coming  fn>m  the  capsule  of  the  lens :  the  penr^- 
erj-  forms  the  anterior  layer  of  the  iris,  the  central  portion 
the  pupillary  membrane.  As  the  eye  develops  the  hyaloid 
artery  becomes  smaller,  and  as  the  nutrition  of  the  lena 
from  this  source  is  diministietl  the  fibrova.<tculnr  sheath  dia- 


VVhen  for  any  reason  a  mrt  of  the  sheath  over  the  pnpil 

iea  not  disappear,  the  condition  known  as  persistent  pupillary 

membnute  results.     This  abnormality  is  one  of  the  most  fre- 


ibnormality  i: 
quent  of  the  congenital  anomalies  of  the  eve.     It  can  I: 
tinguished  from  posterior  synocbiie  by  the  fact  that  the  pupil- 
lary membrane  arises  from  the  anterior  surface  of  the  iris. 


INJURIES  OF  THE  IRIS. 


Neoplasms. 

Cystic  tumors  of  the  iris  may  coiitaiti  a  seroim  liquid  or 
atlieroniatons  tnutcrial.  Tliey  are  very  rare,  and  uevelop 
uaiiHlly  after  (ipiTJitiyns  wliereby  epitiieliiini  fnun  the  fifctn, 
coiijiinctiva,  or  cornea  is  carried  into  the  wound.  These  cvnts 
grow  very  slowly,  and  at  the  lieginning  may  he  remiiveti  hy 
pt'rTorniing  au  iridectomy  of  the  part  iuvoived.  If  left  alone, 
lliey  may  ohstnict  the  pupil,  displiice  and  ofuidfy  the  lens, 
caiii^^  iritis  and  indcicychtis,  and,  by  tncrea^  of  intraocular 
tcn^i'in  {secondary  glaucoma),  destroy  the  eye. 

S&rcomas  of  the  iris  may  be  either  pigmented  or  non-pig- 
nienle<l.  They  gradually  fill  the  anterior  chamber  and  finally 
perforate  the  eyeball.  When  very  small,  the  excision  of  the 
involved  part  of  tlie  iris  may  be  sufficient,  but  enucleation  is 
the  safest  treatment. 

Tuberculosis  of  the  iris  is  a  rare  disease  affecting  tiihercnloua 
children.     The  tulierclea  may  be  disseminated  or  solitary. 

.\tt«ntion  to  the  general  health  and  measures  to  relieve  the 
iritis  constitute  the  lieatvient  in  favorable  cases.  In  bad  cases 
enucleation  is  indicated  to  remove  the  source  of  iufection. 


Injtiries  of  the  Iris. 

Effects:  Injuries  whereby  the  iri-s  is  t<>m  or  lacerated  are 
likely  to  produce  ii-itU.  When  infection  is  carried  into  the 
eye  through  a  wound  involving  the  ciliary  region  or  iris,  an 
iridwyclUiit  is  the  result.  Simple  cmiw'wii  of  the  bulb  may 
causeonly  a  fraWni/  hypfriniiia  of  the  iris;  hut  pendraflng 
itohhi/m  when  iiifr-Htd  may  cause  not  only  the  Iokh  nf  mjlit  of 
the  injnn'd  c>e,  liut  a.\so  ni/infintlietle  inJJnmvuttlnn  of  the  other. 

The  prognoHis  of  traumatic  iritis  depends  upon  the  site  of 
injury  (the  ciliary  region  being  the  most  dangerous),  the 
cleanliness  of  tlte  wound,  and  the  presence  or  not  of  foreign 
bodies  in  the  eye.  , 

In  such  conditions  as  are  likely  to  produce  sympathetic 
inflanimntiou,  the  eye  should  he  ftineli'nfed. 

Iridoplegia  and  cycloplegia  are  terms  designating  respectively 
paralvsis  of  the  sphincter  iridi*  and  ciliary  muscle.  These 
conditions  may  occur  in  consequence  of  cotituaim  of  the  eye, 
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and  from  thi3  cause  are  generally  permanent  Hi/pkamia 
(blood  in  the  anterior  chamber)  is  usually  observed  in  such 
cases. 

The  treatment  consists  in  rest  and  application  of  cold  at  the 
beginning,  and  later  instillation  of  eserine  if  not  contraindi- 
cated  by  an  iritis. 


TraumBtlc  IridodlnlrBla.   (Jfiger.) 


Iridodialrsis  (Fig.  16)  is  the  term  that  expresses  a  detach- 
ment of  the  iris  from  tlie  ciliary  body.  The  detachment 
varies  in  extent ;  it  may  be  very  small  or  the  entire  iris  may 
be  torn  from  the  ciliary  attachment.  In  partial  detachment 
monocular  diplopia  may  occur  when  two  pictures  are  pro- 
jected upon  the  retina,  the  one  through  the  pupil,  the  other 
through  the  gjip.  Total  detachment  of  the  iris  is  called  an 
aniridia  Iraumatica  ;  loss  of  a  part  of  the  iris,  cofoboina  trau- 
matica^ In  all  cases  of  iridodialysis  hyphiemia  is  present, 
owing  to  rupture  of  the  vessels  of  the  iris. 

Treatment:  The  tendency  to  hemorrhage  indicates  the  ase 
of  cold  and  observance  of  quiet.  If  irittn  develop,  atropine 
must  be  used. 

In  consequence  of  penetrating  injnries  of  the  eyeball  a 
eyd  in  the  iris-angle,  due  to  un  accumuhition  of  aqueous  in  an 
inversion  of  the  p>ectinate  ligament  and  adjoining  endothelium, 
ia  occasionally  observed. 

It  should  be  removeil  before  it  ovcasiona  cycUtio  irritatlos 
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or  increase  of  intraocular  tension.  A  cyst  may  also  occur  in 
the  fianiicht/mn  of  the  iris  from  like  injur}-,  and  can  be  re- 
muvctl  witli  llic  jKjrtion  of  the  iris  in  which  it  lays. 

Foreign  bodies  in  the  iris  are  nire,  but  chips  of  metal  or 
atoiif  tiavf  l.ci'ii  known  to  l>ecoTne  encysted  and  remain  for 
jt-ars.  ["orripn  bmlies  should  be  removed  even  if  an  iri- 
dectomy be  necessary. 


Iritis. 

Deflnttion:  Iritis  is  an  inflnmmnlion  of  the  iris  cbamcterized 
by  severe  neuralgic  pain  about  the  orbit,  i)hM(opiiobia,  lach- 
ryination,  cuK<)rj;enieut  of  the  ciliary  vessels,  muddy  appear- 
ami'  i-f  tlif  iri.-,  sluggishness  of  the  piipil,  and  more  or  less 
di^turbaix-o  of  vision. 

Differential  diagnosiB :  Iritis  is  frequently  mistaken  for  cmi- 
jiinctividji ;  and  sometinips  an  aculf  injiammaioi-y  ;itaucoma 
is  thought  to  be  an  iritis.  Both  mistiikcs  arc  serious,  and  the 
latter  may  be  disastrous. 

In  ron/«((c/(r(7(s,  however  slight,  there  is  more  or  less  raucous 
discharge,  which  glues  the  licis  together.  In  iriti»,  however 
severe,  the  secretions  are  thin  and  the  lids  are  never  glued 
ti>gfther.  The  use  of  atropine  stnm  shows  the  existeni-e  of 
an  iritis,  in  which  case  the  pupil  either  docs  not  dilate  at  all 
or  yields  slowly  and  im|>€rfcctly.  When  posterior  Jty)icc/i«c 
liu>'e  formed,  the  pupil  is  irregular  in  sha)>c. 

In  iritis  the  pupil  is  usually  small ;  in  glaucoma,  lar^.  In 
gtnucmnn,  moreover,  the  tension  is  increased  ;  there  are  anres- 
thcsiu  of  the  cornea  and  a  halo  around  lights.  The  use  of 
atropine  in  glaucoma  might  destroy  sight  in  a  few  days  by 
incn».sing  the  intraocular  tension.  Hence  the  dillereutial 
diagnosis  between  ginncoma  and  iritis  becomes  a  very  im- 
portant consideration  in  the  use  of  atropine. 

Etiology :  Iritis  may  be  primary  or  secondary. 

Primary  irilin  is  sometimes  caused  by  constitutional  dis- 
ea-«cs,  as  syphilis,  scrofula,  tuberculosis,  rheumatism,  gonor- 
rho^al  rheumatism,  acute  infectious  diseases,  or  diabetes. 
Traumatism  and  symjuithattc  inflammation  are  local  etio- 
logical fac|j)rs.  An  idiopathic  iritis  of  which  the  cause 
cannot  be  determined  may  also  occur. 
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Secondary  irilln  frequently  complicatea  corneal  diseaaee  aiH 
scleritis;  retiniil  detaclitiientaix)  clioroiditU  lessoftcii  cause  \t2 

The  Bjrmptoms  of  iritis  are  {lain,  photophobia,  lacbrymatiooJ 
ouDJuti clival  congestion,  cirrumcorneal  or  ciliary  rednews,  im^ 
perfect  action  of  the  pupil,  exudation  of  serous,  plastic,  oi 
purulent  material  into  the  parenchyma  of  tlie  irin,  upon  i*" 
anterior  or  posterior  surface,  into  the  pupillary  area  or  tl 
aqueous,  and  inipaire*!  vision.     One  or  more  of  these  symp 
toms  may  be   present,  so  that  the  diagnosis  la  usually  t 
difficult.      The  use  of  atropine  is  an  invaluable  diagnot 
ageid  in  some  cases  :  the  slow  and  imperfect  response  of  tbi 
iris  to  the  mydriatic  influence  of  the  alkaloid  anu  the  irregnJ 
larity  of  the  pnpil  are  pathognomonic  ■ 

An  iritis  may  occur  alone,  but  it  at  times  involves  the  ' 
dllary  body,  producing  an  iridocyclitis;  in  which  case  there 
may  be  prewent.  besides  the  ordinary  symptoms  of  an  irilia, 
cedema  of  the  lids,  pain  on  pressure  over  the  ciliary  region, 
complete  posterior  synechia,  impairment  of  vision,  all  out  of 
pro|)ortiou  to  the  condition  of  the  anterior  chamber,  or  change 
of  tension. 

The  progsouB  of  nn  iridocyclitis  is  more  serious  tlian  that 
of  n  simple  iritis,  as  might  be  inferred  from  the  severity  of 
the  syn]|>tnnis. 

The  consequences  of  an  iritis  or  iridocyclitis  which  impair 
the  nsefulnt'ss  of  the  eye  are  exudates  and  mynrckiat. 

Po^tenor  ayncchun  when  small  occasion  little  or  no  damage 
to  Hght,  but  when  circular  (seclusio  pupilla;)  the  drainage  of 
the  nutrient  liquid  supplied  by  the  ciliary  procensts  from  the 
posterior  to  the  anterior  chamber  is  interfered  with,  and  the 
accumulation  of  the  liquid  in  the  posterior  chamber  causes  a 
bulging  and  finally  atrophic  iris;  and  by  increase  of  intra- 
ocular tensiou  a  secondary  glaucoma  results. 

When  the  pujtiliary  area  is  fillet!  with  fxudule  the  sight  Js 
materially  impaired.  When  an  exudate  imbeds  the  lens, 
from  faulty  nutrition,  a  cataract  result**;  when  the  exudate 
displaccit  the  vitreous,  shrinking  of  tiie  bulb  (phthisis  bulbi) 
follows,  and  sight  is  Inst  fnim  dctiichmeiit  of  the  retina. 

The  treatment  'if  iritis  and  iridocyclitis  is  constitutional, 
local,  and  sni^cal,  awnnling  to  the  cause  and  complications. 

The  appropriate   c<institiili<inul   treatment  should   be   in- 
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.stititted  when  syiiliili^,  rheumatism,  malariu,  diabetes,  gout, 
aiiiemia,  wrufiila,  tub«rt^ulo?i.s,  or  ^tDorriueH  seems  tit  be  a 
causal  factor  of  tlit  iriti:*. 

Atrr)|)ine  should  be  employed  in  nil  case»,  nnles.^  contra- 
intlii'Ated  by  increase  of  tension,  to  dilate  the  pupil  until 
ll)v  infliimmatiuu  ha»<  subside).  The  atropine  paralyzes  the 
ciliary  mtisele  and  bv  dilating  the  pupil  prevents  the  forma- 
tion nf  ndliesiuns  to  the  lens  and  reduces  the  congestion  of 
thtf  iris  and  exudation.  Light  adhesions  to  the  lens  are  fre- 
quently disturl)ed  by  timely  use  of  atropine. 

I'ain  and  inflammation  are  i-ediieed  by  the  applieation  of 
heat,  either  nioi>it  or  dry,  or  of  cold  over  the  eye.  Tiie  feel- 
ings of  the  patient  are  of  importance  in  the  selection  of  heut 
rtf  cold,  but  neat  will  be  generally  found  the  more  acceptable. 
The  abstraction  of  blotwl  from  the  temples  by  leeches  (three 
or  four  will  suHice)  or  by  the  artificial  lei'eh  sometimes  gives 
immediate  relief;  but  this  should  only  be  practised  in  pleth- 
oric subjects. 

Narcoliea  and  the  coal-tar  preparations  are  sometimes  indis- 
pensable in  afTortling  relief  from  pain. 

When  the  signs  of  sympathetic  iritis  are  sligiit,  eniicleution 
uf  the  injured  eye  may  save  the  other ;  but  when  the  symp- 
l«ios  are  well  developed,  no  treatment  is  of  use. 

Paracentesis  and  iridectomy  are  the  sui^ical  procedures 
adviKvte<l  for  the  relief  of  persistent  increase  of  tension 
■tcunrring  during  the  acute  stage  of  iritis  or  iridocyclitis. 
Paracentesis  slionld  Hrst  be  tried,  and  if  unsuccessful,  an 
iridectomy  may  he  thought  of  when  the  iris  has  not  under- 
gone great  structural  changes. 

The  conaeifuenre"  of  iritis  and  iridtwyclitis  which  call  for 
treatment  are  small  jiosterior  synechise,  the  evidences  of  which 
are  notching  of  the  pupil ;  annular  or  circular  posterior  syn- 
echiie  (csclusio  pupillte) ;  and  tittal  (wisterior  synechiee,  in 
which  the  entire  posterior  chaml>er  is  filled  with  exudate. 
Small  localized  |K>slerior  syneehite  often  yield  to  atropine 
and  cocaine  in  combination.  Rserine,  followed  by  atro- 
pine, whereby  the  pupil  is  dilateil  after  myosis  has  been 
prcKbici><1,  is  a  successful  method  in  the  smaller  synechiie,  lint 
more  extensive  adhesions  resist  all  but  operative  treatment. 
An  annular  posterior  synechia  calls  for  operation  as  soon  as 
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the  eve  becomes  quiescent,  in  order  to  restore  the  communica- 
tion between  the  posterior  and  anterior  chambers.  In  a  simple 
case  the  iridectomy  should  be  made  in  the  upper  sep^ment ; 
but  when  the  pupil  is  occluded  the  lower  nasal  side  should 
be  selected  in  order  to  lavor  vision.  A  total  posterior  syn- 
echia re([uires  an  iridectomy,  but  since  it  is  not  generally 
possible  to  remove  a  piece  of  the  iris  sufficiently  large,  extrac- 
tion of  the  lens  will  often  be  necessary.  An  iridectomy  may 
be  done  when  the  lens  is  shrunken  or  absent. 

Abnormalities  of  Movement  of  the  Iris. 

These  include  mydr'ams,  viyoi^is^  anwocoriay  iridodonesiSfBiid 

Mydriasis,  or  dilatation  of  the  pupil,  may  be  s{)asmo<lic  or 
pandytic.  When  spasmodic  it  may  (kj  a  symptom  of  cerebral 
or  sj)inal  <liseasc,  or  due  to  irritation  direct  or  reflex  of  the 
cervical  sym|)athctic. 

Paralytic  mydriasis  is  much  more  common,  and  is  due  to  {Mire- 
sis  or  paralysis  of  the  motor  oculi;  cerebnd  diseases  affec^ting 
the  nucleus  of  the  third  nerve  ;  use  of  mydriatics,  as  atropine, 
homatropine,  daturinc,  and  sco|)olamine ;  poisoning  by  pto- 
maines or  the  prmlucts  of  the  <liphtheria  bacillus;  syphilis; 
pressure  on  the  ciliary  nerves  from  increase  of  intraocular 
tension  ;  and  injury  producing  iridoplegia. 

The  jH'of/nosis  and  frrnfmrnf  depend  upon  the  cause.  Myd- 
riasis from  injury,  cerebral  diseases,  and  glaucoma  is  often  per- 
manent. 

Myosis,  like  mydriasis,  niay  be  spasmodic  or  paralytia 
When  spasmodic,  the  myosis  is  due  to  agents  like  eserine  and 
pilocarpine;  Mhen  paralytic,  to  pandysis  of  the  cervical 
sy mj)athetic  and  to  sjiinal  disi^ase,  as  tabes. 

Anisocoria  is  a  term  which  <lesignates  a  difference  in  the 
size  of  the  pupils.  In  young  nervous  in<lividuals,  mydriasis, 
seldom  com|)lcte,  may  occur,  but  the  con<lition  is  tem|X>rary, 
although  subject  to  relapses.  Syphilis  is  the  more  common 
cause  of  unilateral  mydriasis,  and  yields  to  treatment. 

( jH'htplajut^  or  panilysis  of  the  accomcKlation,  sometimes 
complicates  the  condition. 

Iridodonesis,  or  pathological  trembling  of  the  iris,  occurs 
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when  the  iris,  lincause  of  the  absence  of  the  lens,  Ima  not  the 
proper  support. 

Hippns  is  a  condition  in  whioh  the  size  of  the  pupil  is  sub- 
ject to  r.ipid  variations  liecaiise  of  clonic  or  intermittent 
»|iu.sm  of  the  iris.  It  occurs  in  varions  nervous  diseases, 
both  organic  and  functional. 


THE  OILIABY  BODY. 

Anatomy. 

The  ciliarr  body  connects  the  choroid  and  the  ins,  forniing 
the  middle  zone  of  the  uveal  tract  (Fig.  17). 

It  consists  of  tho  eiUary  muscle,  composed  of  unstriated 
muscle- fibres,  conmctire  tismie,  bloodvesseLt,  and  neiies;  and 
the  ciliiiry  procfsaei*,  which  are  eimllar  in  stnicture  to  the 
choroid,  witfi  the  exception  that  the  arteries  empty  directly 
into  the  veins  without  the  intervention  of  mpilkries. 

The  inner  sta-fuee  of  the  ciliary  boilv  is  a  oontinnntion  of 
the  pigment- layer  of  the  retina,  and  is  known  as  the  para 
dliaria  retma. 

Anteropoeteriorly  the  ciliary  body  is  about  one-quarter  of 
an  ineh  in  widih,  and  a  vertical  section  of  the  bulb  shows  that 
it  is  triangLilar  in  sha|>e,  the  base  I)eing  directed  forward  and 
the  apex  melting  into  ihe  choroid. 

The  cili&FT  mnacle  consists  of  longitudinal,  radiating,  and 
circular  libres,  arranged  in  this  order  from  without  inward. 
The  ciliary  processes  represent  the  choroid  and  the  pigment- 
layer  of  the  retina  :  the  former  is  external,  the  latter  internal. 
The  processes  anteriorly  are  thrown  into  from  seventy  to 
eighty  folds,  the  posterior  portion  is  perfectly  smooth. 

The  ciliary  mttude  is  the  means  of  effecting  atvommodation 
for  vision  at  different  distances,  When  the  eye  is  at  rest, 
implying  rest  of  the  clliarj'  mu,scle,  the  lens  is  flattened  by 
the  tension  of  the  suspensory  ligament,  which  is  produced  by 
the  position  of  the  ciliarj'  l«>dy.  When  the  ciliary  muscle  is 
at  rest,  the  riliarj-  body  is  at  a  greater  distance  from  the 
equator  of  the  lens  than  during  accommodation,  and  the  an- 
terior border  of  the  ciliary  body  during  rest  extends  farther 
backward.     The  p^jsition  of  the  ciliary  body  being  such  t 
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tlie  tension  (if  the  siis[)eii«iirv   liguiiient  ia  increase<1   diiriog 
rest  of  Ihe  ciliary  muscle,  it  will  W  evident  that  tlie  lens  is 


flulten<Kl  fniin  the  tension  of  the  aiis|i 
the  eve  is  at  rest.  When  the  tension  is 
the  change  of  position  of  the  ciliary  Ixxly 


y  lipranicnt  when 
noved  beoaiisc  of 
liich  iH  nearer  the 
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lens  flnring  aecomtnodation,  the  natiinil  elasticity  of  the  lens 
inoreaeics  tis  convexity.  During  accommiidation  the  entire 
iris  moves  forward  and  the  pupil  is  coutracted. 

The  I'-Uiara  {jrofe/tnen  supply  nutrition  to  the  lens  and  coii- 
tijrtioiiH  portion  of  the  vitreous,  and  replenish  largely  the  loss 
of  the  aqaeoiis  humor. 

The  ciliary  muscle  is  supplied  by  fibres  from  the  third 
nerve,  which  also  supplies  the  sphincter  pupillie  and  internal 
recti  mtiBcles,  The  intimate  connection  of  these  fibres  cx- 
pUins  the  convergence  of  the  eyeball  and  contraction  of  the 
pupil  which  are  associatwl  with  accommodation. 

Anomalies  and  Neoplasms. 

Colobonui  of  the  ciliary  body  is  due  to  a  persistence  of  the 
cleft,  and  is  often  assi>ciated  with  a  colobimia  of  the  iris, 
choroid,  oi  lens.  Inasmuch  as  the  iris  grows  from  the  ante- 
rior Iwrder  of  the  ciliary  body,  a  coloboma  of  the  ciliary  Iwdy 
is  the  <^nse  of  the  coexisting  coloboma  of  the  iris. 

Neoplasms:  New  growths,  excluding  tubercle  and  gum- 
mata,  are  very  rare.      When  present,  enucleation   is  the  (reai- 
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Wmrnds  of  all  kinds  may  involve  the  ciliarj'  rt^ion,  and, 
In-cause  of  the  danger  to  the  uninjured  eye  from  sympathetic 
inflammation,  are  of  the  greatest  imjKtrtance. 

Injuries  of  the  choroid  or  iris  from  a  forciffn  body  are  very 
serious  from  the  possibility  of  causing  sympathetic  trouble. 
Bui  if  the  ciliary  region  Iw  involved  the  danger  is  the  greatest. 
Tile  wearer  the  wound  is  to  the  ciliary  region  the  gri'ater 
beoomes  the  danger. 

A  Kifmpathetic  inflammrttton  is  usually  the  result  of  trauma 
aflR-cting  the  iris,  ciliary  body,  or  choroid,  whereby,  after  a 
varinbltr  lime  (from  a  few  weeks  to  many  years),  a  plastic  or 
senius  uveitis  octiurs  in  the  other  eye. 

The  ni(wt  popular  theorv'  explaining  the  proiluctiou  of 
fTjm pathetic  inflammation  is  the  one  which  teaches  ihat  in- 
fection is  (vmveycd  to  the  other  eye  along  the  optic  nerve  and 
ita  flheaths. 


THE  CILIARY  BODY. 

When  an  injured  eye  some  time  after  receipt  of  the  injury 
becomes  painful  and  the  other  presents  pigns  of  irritation,  such 
as  phntopliobiu,  lachrymation,  congestion,  or  tenderness, 
sympathetic  inflanimation  should  be  thought  of.     Usually  it 


be  noticed  that  the  accommodation  ot  the  uninjured  eye 
rippled.  The  ciliary  body  is  involved  at  first,  then  tufl 
and  finally  the  chon)id. 


The  tre&tment  of  sympathetic  inflanimation  is  most  Bati»- 
factory  when  prophy luetic.  An  injury  in  the  ciliary  region, 
the  eye  l>eing  sightless,  is  Ijest  treated  by  an  eniiclcHtion.  W'hen 
a  panophthalmitis  occurs  in  consequence  of  traumatism,  tbe 
danger  of  sympathetic  inflammation  is  not  great. 

\vhen  gymjHkthetic  inflammutinn  has  fairly  develo]>e<!,  treat- 
ment ia  iiNelcss,  If  any  vision  remains  in  the  injurcil  eye  aAer 
marked  signs  of  sympathetic  ophthalmitis  it  should  not  be 
enucleated,  since  the  sight  of  the  injured  eye  is  tiien  apt  to  be 
all  the  imtient  will  possess.  If  some  time  after  injury  to  an 
eye  a  patient  presents  himself  with  tenderness  and  puinfulness 
of  that  eye,  it  is  well  to  suggest  an  enricleation  as  the  only 
treatment. 

In  consequence  of  injury,  cycloplegia  or  [Hiralysis  of 
ciliary  muscle  often  accom[)anies  iridoplegia.  Cydopli 
from  traumatism  is  usually  permanent. 


An 


Diseases  of  the  Oiliary  Body. 

ition  of  the  ciliary  IxmIv — ••yrlUln — seldom  (»ecu 


alone,  the  iris  being  almost  invariably  alTectet).  An  iritis 
may  occur  without  involving  the  ciliary  Ixidy,  but  sometimes 
the  ciliary  bo«ly  liecomes  secondarily  affectetl.  An  irhlocyditu 
is  an  inflammation  of  both  the  iris  and  ciliary  botiy. 

A  simple  cyclitis  presents  many  symptoms  of  an  iritis — 
pain,  photophobia,  lachrymation,  ciliary  redness,  change  of 
color  of  the  iris,  impairment  of  sight,  and  evidences  of  exu- 
date ;  but  besides  these,  a  Uyimpyon,  which  rapidly  appears  I 
and  disappears,  a  deponiCioit  of  partii/tn upon  the  jxisterior sup-  ] 
face  of  the  cornea  (constituting  keratilit^  punctata),  tenderuens 
over  the  ciliary  region,  and  increase  of  intraocular  tension 
occur.  When  the  cyclitis  is  due  to  sym|»nthetic  inflammiition, 
a  whitening  of  tlie  eyebrows  is  sometimes  oltserved.  A  simple 


Vessels    and    Nerves  or  the   Choroid    and    Iris,  seen 

from  above.    The  Sclerotic  and  Cornea  have 

been  largely  removed.     (Tesiui.i 
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oyclitis  19  nsaally  a  chronic  trouble,  ami  is  subject  to  frequent 
exacerhations. 

Tlie  cftoses  of  eyclitis  are  the  same  as  those  of  iritis,  and 
the  treatment  is  likewise  the  same. 


THE  CHOROID. 

Anatomy. 

The  choroid,  ciliary  body,  and  iris  form  the  middle  coat  of 
llif  evi',  and  are  known  as  the  uveal  tract. 

Tht-  choroid,  forming  the  posterior  seven-tenths  of  the  mid- 
dle tunic,  extends  from  the  entrance  of  the  optic  nerve  to  the 
ora  scrnita,  where  the  ciliary  body  begins.  It  is  loosely 
attached  to  the  sclera,  except  at  the  margin  of  the  disk,  where 
there  is  a  ring  of  connective-tissue  fibres.  The  choroid  is 
from  jjir  to  jig  of  an  inch  in  thickness  and  consists  largely 
of  bloodvessels  (Plate  IV.). 

The  lamina  fusca,  tunica  vasculosa,  membrana  chorio- 
canillaris,  and  membrana  limitans  are  the  four  layers  of  the 
choroid. 

The  lamina  fhsca,  or  supriichoroidea,  consists  of  loose  cellular 
connect ive-tissuc  fibres,  among  which  are  inibe<tde<l  many  pig- 
mcntHjoIis,  lymph -corpuatilea,  aud  elastic  fibres.  This  layer 
loosely  connects  the  choroid  and  the  sclera,  between  which  is 
the  perichoroidal  lymph-space,  which  communicates  with  the 
lymph-space  in  Tenon's  capsule. 

The  tunica  vaacnlosa  contains  the  ramifications  of  the  long 
and  .short  posterior  ciliary  arteries,  which  are  internal  to  the 
veins,  These  arteries  empty  into  the  choriocapillary  layer, 
and  the  blood  from  this  layer  and  much  from  the  ciliary  body 
and  iris  leave  the  eye  by  the  vorlicme  rcha,  nt  which  there  are 
from  four  to  six.  The  smaller  veins  emptv  into  larger  ones, 
which  finally  form  a  single  large  vein,  or  vena  vorticona, 
wliicli  is  the  -summit  or  vortex  of  each  group  or  set  of  veins. 

The  membrana  duriocapillans  contains  the  capillary  system 
fomieil  by  the  long  and  short  posterior  ciliary  arteries. 

The  membrana  limitana,  or  lamina  i-itrea,  is  very  thin,  and 
is  firmly  attached  to  the  membrana  capillaris.  The  pigment- 
itina  covers  the  inner  surface  of  this  layer. 
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The  choroid  and  ciliary  processes  t'urnish  nntritiTe  Ifiupli  to 
the  lens,  anterior  part  of  the  vitreous,  and  external  layers  of 
the  retina. 


Congenital  Anomalies  of  the  Choroid. 


Albinism :  In  cases  of  complete  albinism,  the  choroidal  and 
retinal  pigment  h  wanting,  and  the  clioroidal  vessels  can  l)e 
easily  seen  npon  a  light  liaekground  witJi  the  ophthnlmost.-ope. 
The  pupil  presents  a  pinkish  refiex.  The  visual  acnity  ia 
always  diminished,  and  the  eyeltalls  make  rapid  oscillations, 
condiiion  known  as  nystagmus.  Myopia  and  strabismus  of 
complicate  alhinism. 

Ooloboma:  Absence  of  the  choroid  usually  occurs  in  the 
choroidal  fi.isnre,  hut  may  occur  in  the  area  of  the  macula. 
With  the  ophthalmoscojK,  an  oval  whitish  area  is  seen  extend- 
ing from  the  lower  margin  of  the  disk  toward  the  ciliary  lK)dy, 
the  long  diameter  being  that  of  the  anteroposterior  axis  of 
the  globe.  Because  of  the  absence  of  the  pigment  and  the 
choroidal  vessels  the  white  sclera  is  seen,  representing  the  size 
of  the  defect.  When  the  retina  is  ]ierfect,  its  vessels  are  s — 
to  cross  the  area  of  defect;  when  absent  the  vision  is  all 
worse. 

Ooloboma  in  the  choroidal  fissure  is  often  aoconipnnieil  by 
similar  defects  of  the  ciliarj'  Ixxly  and  iris,  as  well  as  other 
anomalies  of  development.  A  small  crescentic  defect  of 
choroid  at  the  inferior  margin  of  the  disk  simulates  the 
myopic  crescent  in  ap|>earance,  hnt  not  in  locution.  This  is 
known  as  the  colobonnt  of  Fuchs. 

A  ooloboma  of  the  choroid  about  the  disk  may  or  may  not 
be  associated  with  a  coloboma  of  the  nerve-sheath. 

C'olobomas  are  ofVen  hereditaiy,  and  occur  in  individuals 
having  other  congenital  malformations. 

The  si7«  and  position  of  the  rololwima  and  the  condition  of 
the  eye  determine  the  imjHtirment  of  vision.  ■ 

Treatment  is  useless.  I 

Neoplasms. 

Sarcoma,  usually  a  melanosarcoma,  is  a  very  rare  growth 

of  the  choroid,  occurring  most  frequently  hetweeu  the  ages  of 
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i'urtv  and  sixty.  Since  giimiin  of  the  retiim  ixKurs  exclusively 
in  children,  the  patient's  age  is  a  diagnostic  point  of  vahie,  in- 
a.smnch  as  biilh  neopla^iins  run  a  similar  course. 

Bymptcms:  The  ^'ivrf  daye.  of  the  growth  can  l)e  diagnosed 
only  vrilh  llie  opliilialin(Kscoj>e,  more  or  less  detachment  of 
the  retina  and  correspond iug  disturbance  of  vision  being 
present. 

Tile  second  gtot/e  is  that  in  which  a  sec(mdary  glaucoma  or, 
more  rarely,  an  iridocyclitis  results. 

The  f/iii-'l  fit'itff  is  cliaracteriKeil  hy  perfiiration  of  the  bulb, 
niid  ilio  /"iiiili  by  the  occurrence  oi  metastuttc  nodules  in 
other  orjpius. 

Till'  pTogiiOBis  is  hiul  as  reganis  life,  for  most  patients  suc- 
cund)  unless  the  malignant  neoplasm  he  removed  at  the  begin- 
ning. 

Treatment:  At  times  enucleation  does  not  suffice,  and  an 
exenteration  of  the  orbit,  including  the  periosteum,  is 
necessary. 


Injuries. 

CnntiisioH  may  produce  a  rupture  of  the  choroid,  which  is 
either  a  simple  condition  or  a.  com|ilicntion  of  other  injuries 
from  the  same  cause.  Immediately  after  the  injury  the  diag- 
nosis may  Iw  difficult  owing  to  the  hemorrhage. 

The  ruptnre  usually  apiieurs  like  a  rent  or  streak,  which 
is  sometimes  forke<l  and  is  often  concentric  with  the  optiu 
pupilla.  Tuless  the  rupture  has  involved  the  retina,  the 
retinal  vessels  will  he  peen  to  pass  over  the  rent.  The  loca- 
tion of  the  rupture  determines  the  danger  to  vision,  the  mac- 
uliir  region  being  the  worst. 

Treatment  consiMs  in  rest,  atropine,  and  Hiitiphlogistic 
mensures,  as  use  of  cold  cloths  and  local  bloodletting. 

Detachment  of  the  choroid  .-^onietinies  occurs,  but  is  not 
reoogni/cil,  owiu;:  to  tiir  'iparilv  of  the  media,  until  the  eve 
has  (..■.■n  cnurlfali-,!.  When  tlic  choroid  is  injured,  in  consV 
i|Uenci'  of  a  penetrating  wound,  the  condition  is  verj'  bud, 
particularly  when  infection   has  taken  place. 

Foreign  bodies  which  injure  the  choroid  in  their  course 
should  be  removed  on  general  principles. 


Injuries  producing  a  supporatiTe  choroiditis  lead  to  nanopii-  I 
thalinitis  and  phthisis  bulbi,  with  loss  of  sight  ami  shape  of  j 
the  eye. 

CHOROIDITIS. 

The  choroid  is  gtihject  to  three  kinds  of  inflammationac  I 
tubercular;  an  exudative  or  plastic;  and  a  sLippupative. 

Taberculoais  of  the  choroid.  The  nodule  may  l>e  »o]itary;.i 
or  muhiple  and  dissemina(e<I. 

When  solUai-tf,  a  very  rare  condition,  the  course  of  the! 
disease  is  that  of  a  neoplasm,  and  most  often  occurs  in  youth.  7 
Tlie  eye  is  invariably  lost,  hut  the  patient's  life  may  be  saved  \ 
by  at)  nmrlfftlioii  if  the  eye  is  the  single  and  primary  seat  of  I 
the  affeotiou.  I 

Diitscminaftfrl  litfiertnifar  nodules,  usually  less  than  ten   in  1 
nnmbcr,  are  a  manifestation  of  miliary  tiilwrciilosis,  and  when   i 
seen  with  the  ophtlifllmo<co|»c  assist  in  diagnosis  of  the  same. 
The  nodules  can  be  differentiated  from  other  inflammatoiy  i 
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clioruidal    changes  (cliuruliliti^  disseminata)  by  their    rapid 
growth  and  ab^icnce  of  pigment. 

ExndatdTe  Choroiditis. 

Pattu>log7 :  It  is  niunifpsted  by  the  formation  of  ao  exudate 
at  ibe  site  of  inflammation.  Absorption  of  tlie  exudate  leads 
to  atrophy  of  tbtt  choroid  and  development  of  pigment,  which 
miirv  otlen  acoiiniulates  at  the  margins  of  the  diseased  sjHits, 
III  some  case<t  the  choroid  alone  is  uiseaseil,  but  frequently  the 
retina  \s  more  or  \e^  involvetl,  in  which  case  the  condition 
is  called  a  choroltloi-eliintis. 

An  exudative  choroiditis  does  not,  as  a  rule,  involve  the 
iris  and  ciliary  body  as  does  the  suppurative  form,  and  the 
media  remain  transparent,  st}  that  the  diagnosis  with  tlie  nph- 
thaln)osco|>e  is  an  easy  matter.  An  exudative  choroiditis 
may  affect  one  or  both  eyes,  and  the  cause  is  often  syphilis, 
either  hereditary  or  acquired ;  scrofula,  anaemia,  and  disea.'ii.'s 
which  lower  the  vitality. 

According  to  the  location  and  arrangement  of  the  lesions, 
the  implication  of  the  retina,  or  the  cause,  exudative  cho- 
roiditis is  classifled  as  follows  :  choroiditis  or  choroidorelinUix 
disMminata ;  clioroidtlls  areolaria;  ckoroidilia  cenlrcilis; 
choroldordinlHn  spccifiea,  and  staphyloma  poslicnm,  or  posterior 
Bclerochoroiditis. 

Choroiditis  disBemiaata  is  characterized  by  a  number  of 
spots  which  are  scattered  alwut  the  fundus,  the  fuipilla  repre- 
senting the  centre.  The  atrophy  of  the  choroid  [>erniits  the 
view  of  the  sclera,  so  that  the  siK>ts  are  yellow  or  white  accord- 
ing to  the  degree  of  atrophy.  The  disease  usually  l^egins 
at  (he  periphery  and  extends  toward  the  papilla.  Sometimes 
the  lesions  arc  confined  to  the  periphery,  the  papilla  and  cir- 
cumjuiprllary  jwrtion  of  the  choroid  showing  evidences  of 
atrophy.  These  cases  usually  develop  in  syphilitic -subjects. 
In  some  old  casca  of  disseminated  choroiditis  the  retina 
l>ec()nips  involved,  so  that  the  deposition  of  pigment  may 
cover  the  retinal  vessels,  which,  because  of  a  diminution  in 
size,  indicates  an  atrophy  of  the  retina.  The  papilla  is  oAen 
bliirre<l,  tlie  margins  being  indistinct  and  the  cupping  not 
toustrablc.     Such  cases  receive  the  name  choroulordinilia. 
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Choroiditis   areolaris    presents  for  exanunatioii    lesions  of 
tlie  macular  region  forms  the  rentre.      Tlie   le 
form  about  tlie  macula  in  siicli  a  way  tliat  tlie  recent  spots 
are  the  more  distant. 

Choroiditis  centralis  has  a  lesion  which  covers  the  macu- 
lar region,  prothiciiig  ii  central  scotoma  or  blind  spot.- 
High  degrees  of  mvopia,  syphilis,  and  contusions  niav  pro-, 
diice  it. 

Choioidoretinitis  speciflca  is  due  to  syphilis  (Fig.  18),  antl 
involves  the  retina  and  choroid,  as  the  name  implies.  The 
vitreous  and  retina  become  less  transj>srent,  and  in  the  vitreous 
small  dust-like  particles  develop.  A  papilloretinitis,  diamc- 
terixed  by  a  hazine»i.sor  the  [Mipilla  and  ci re nni papillary  |)ur- 
tion  of  the  retina,  is  usually  present.  Atrophy  of  the  retinn 
with  its  vessels  notably  diminished  in  size  and  a  deposition  of 
pigment  are  the  results  of  this  disease, 

A  posterior  staphyloma  Is  that  condition  of  the  choroid  chnr- 
aclorized  by  an  atrophy  ailjacent  to  the  disk  associated  with  a 
bulging  of  the  scleroLic,  which  is  greatest  at  the  temjx>rul 
border  of  the  disk.  This  condition  is  the  cause  of  malignant 
forms  of  myojiia  and  often  oomplicjites  myopia  of  high  degree. 

Tiic  treatment  of  all  forms  of  exudative  choroiditis  dejtends 
U[>on  the  cause.  Syphilis  and  the  various  dyscrasias  demand 
their  {tarticular  treatment.  To  facilitate  absorption  of  the  ex- 
udates, the  iodides  and  diaphoretics  (as  pilocarpine  and  the 
salicylates)  are  indicat«i].  Absolute  rest  of  the  eye  and 
darkene<l  room  are  necessary  for  some  cases. 

Suppurative  Choroiditis. 

Etiology:  This  disease  is  due  to  infection,  the  source  Iwtng^, 
either  within  the  patient — endogenous — producing  the  dii 
by  metastasis;  or  from  without — exogenous.  I'hlegmunoiM' 
inflammation  of  the  orbit,  meningitis,  and  pyo^ndu  are  the 
more  common  sources  of  end<^nous  infection.  Traumatism 
and  spontaneous  {icrforations  of  the  cornea  in  consequence  of 
ulcers  or  abscesses  may  produce  infection  from  without. 

Symptoms:  This  disease  is  associated  witli  secondary  inflam- 
mnlion  of  the  ciliary  Iiody  and  iris,  and  the  symptoms  arc,  there- 
fore, intense.    The  lids  are  swollen,  the  conjunctiva  is  congested 
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Alrophi't  b'llhi. 
Follows    i rid ofypl iris,  iridocho- 
»U[ipiimtive  cho- 


and  (edematiiiis,  the  cornea  dull,  the  aqueous  is  no  longer  trans- 
{Mrent,  and  a  small  amount  of  pus  settles  at  the  Imttom  of  the 
anterior  chamlter — hypopyon.  The  iridooytlitis  produces  great 
pain  and  lenderness.  The  choroidal  exutlate  whidi  oocure  be- 
tween the  choroid  and  retina  extendi  into  the  cavity  of  the 
vilrwiiis.  The  intraocular  pressure  is  int-reased  bei^'ause  of  the 
exudate  and  [lot^sihle  interference  with  drainage,  dne  to  a  seclu- 
sjit  impilW  in  the  Unit  stages.  In  less  severe  ca^s  the  glohe 
begin§  to  shrink,  absorption  taking  place;  Atmphij;  in  severer 
cases  the  globe  becomes  an  abscess — panopht halm i lis,  ami  the 
pus  finally  finds  an  exit  through  the  sclem,  leading  lu  a.  (romli- 
tioii  known  oa  phihiaU  bulbi. 

Di&gnosla: 

PhlhUii  bulbi. 
Fol\nvrs    p_nnii[ilitha1mitiH,    And 
the  eyeball  is  diaiinUhed  in  aite 
Train  wcape  of  aome  of  the  con- 
tend through  an  opening. 

The  contenta  of  (he  eye  are  more 
or  lesit  dottrovetl  or  lost,  the  clio- 
miij  in  (larticulftr,  i^ympathetic 
inflammation  is  not  so  likely  to 
occur,  And  eiiuclention,  therefore, 
it  not  often  necessary. 

Eveball  is  considerably  reduced 
in  aixe  in  a  short  time. 
Artificial  eye  may  be  used. 

When  an  exiulate,  the  result  of  choroiditis,  can  be  seen  be- 
hind the  lens  in  children  noder  two  years  of  age,  the  condilion 
is  namtfl  ptteadofflmHti,  from  the  possibility  of  mistaking  it 
for  a  glioma. 

The  treatment  of  suppurative  choroiditis  is  pnlliiitive.  To 
relieve  the  pain,  heat  and  anodynes  are  useful.  Au  enuclea- 
tion, if  |>erformed  in  the  early  stages,  is  not  dangerous,  and 
much  suffering  is  foreftalled.  An  incision  uiny  be  made 
through  the  strlera  and  evacuation  of  the  pus  thus  hastened. 
In  the  later  stages  an  enucleation  is  dangerous,  since  a  sup- 
|Hirative  meningitis  may  result. 


roiditifl  (not  severe).  The  eyeball 
becomea  smaller  from  absorption 
of  exudate. 

The  contenu  of  the  eye  are  not 
necessarily  much  dnniiiged,  and 
sympathetic  inflammBtion  is  pos- 
sible. Enucleation  of  the  eye  is 
frequently  called  for,  to  prevent 
sympathetic  inflammation  and  re- 
lieve pain. 

Eyeball  gradually  diminishes  in 

Artificial  eye  contraiiidicated. 
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Definition :   (rlmicmiin  is  a  disease  of  the  eyeball,  character-  J 
ized  by  an  increase  of  tcnsinn. 

VarietieB:  As  regards  its  duration,  it  may  be  acitie,  su^M 
acuie,  or  chronic  f  and  it  is  citber  primary,  wbon  there  1 
been  no  antecedent  causal  disease;   or  seeondarif,  when  the  ' 
increase  of  tension  is  due  to  some  previous  ocular  afTei-tioD. 

Primary  glaucoma  may  occur  with  or  without  influmiuatory 
manifestations,  and  is  accordingly  called  either  iiifiamvialory 
or  Himple,     Hydrophtkalmos  is  a  disease  of  cliildhood,  charao-  J 
terizcd  by  an  extraordinary  size  of  the  eyeball  and  an  iucrcaae  J 
of  tension  which  is  not  accompanies!  by  inflammatory  rcao-J 
tion  :  it  is  therefore  a  form  of  simple  g' 


^S 


Normal  tension  of  the  eyeball  is  espressed  by  the  letter  T;  j 
titcrmsi-d   ti-nxioii  (hvi>ertonv),  according   to  the  degr 
T  +  l,T  +  2,  orTi-3;  rrituced  teneion  (bypotony),  I 
ing  to  the  degree,  by  T  -  1 ,  T  -  2  or  T  -  3.  T  f  1  ?  signifiwj 
doubtful  increase  of  tension,  and  T  -  1  ?  doubtful  reductioi , 
of  tension.     To  determine  the  tension,  pnI[)ation  with  the  two9 
index-fingers,  the  hands  resting  on  the  jiatient's  face,  is  a  ready  i 
method. 

Primary  Qlaucoma. 

Pritnary  fflancoma  has  a  doubtful  etiology,  but  several  coa-A 
ditions  are  observed  in  eyes  blin<led  by  glaucoma  which  exJ 
plain  the  increase  of  tension. 

In  order  to  interpret  these  conditions,  the  (hainage  of  tin 
aqueous  chamber  must  be  nnderstiKHl.  The  nutrient  fluid 
secreted  by  the  ciliary  body  to  nourish  tlie  vitreous  and  t 
lens  and  replenish  the  aqueous  chanilwr  passes  through  the 
pupil  into  the  anterior  chamber  and  escapes  from  the  eye  by 
filtnitinn  through  the  pectinate  ligament  into  Schlemm's  canal 
and  the  venous  system.  The  angle  forme<l  by  the  iris,  the 
pectinate  ligament,  and  the  |>osteri(ir  wall  of  Schlemm's  canial  . 
IS  known  as  the  filtrutinH-nngk ;  and  it  is  evident  that  any  I 
condition  which  interferes  with  or  obliterates  this  angle  will 
prevent  the  drainage  of  the  eye,  whereby  an  acciminlation  of 
the  atjUeous  will  occur,  and  an  increase  of  intraocular  tension 
is  the  inevitable  consc<jueucc. 
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In  casc«  of  primary  gliuiconia  the  filtmtion-angle  is  eitlicr 
closod  i>r  amsiderablv  cumpressed,  and  the  iris  i?  either  atl- 
liereDt  to  the  cornea  and  pectinate  ligament  or  pressed  iigaiiist 
them.  In  recent  eases  the  ciliary  pi-oeesses  and  the  ciliary 
mii!«lo  are  drawn  forwani,  hut  later  they  are  atrophied  and 
retracted. 

The  obliteration  of  the  fill  ration -angle  is  due  primarily  to 
pressure  of  the  ciliary  processes  against  the  iris,  and  the  ex- 
planation of  increased  tension  is  the  retention  of  the  intra- 
ocular fluid. 

Acute  primary  inflammator;  glaucoma  is  hiliiteral,  r>ne  eye 
and  then  the  other  being  alT'eclcd,  and  occurs  almost  cxcUi- 
givcly  in  indiviihials  past  forty  years  of  age. 

EtioloKy:  fhc  eyes  are  frequently  hyi>ermetmpic;  sex  does 
not  pnilispose ;  hoi-eility  is  often  demonstrable ;  the  Jewish 
niw  is  prcdisjiosed ;  mental  emotions  are  sometimes  causal ; 
sleeples.sness,  great  and  prolonged  jiain,  starvation,  respiration 
of  foul  air,  excessive  mental  application,  vomiting,  and  febrile 
disoasos  may  lead  to  a  depressed  state  of  the  body  which 
favors  glaucoma  ;  myotics  alwrt  liglit  cases  and  relie\'e  severe 
ones,  but  do  not  prevent  relapses;  iridectomy  restores  normal 
t(>ns)on  and  a  sclerotomy  is  a  palliative  measure ;  an  eye  enucle- 
ated because  of  inflammatory  glaucoma  remains  hard  after 
enucleation  ;  and  the  cxammation  of  an  eye  between  the 
attacks  of  light  glaucotnn  shows  no  pathol(^icaI  changes.  The 
above  facts  represent  what  is  positively  known  about  acute 
inflanimatory  glaucoma. 

Symptoms :  Acute  primary  glaucoma  is  sometimes  preceded 
by  premonitory  symptoms,  us  dimness  and  rainbow  vision ; 
but  the  onset  may  be  sudden  and  violent  in  the  fulminating 
form.  After  wmie  excitinp  cause,  the  eye  becomes  painful 
and  a  neuralgic  pain  radiates  from  tiie  affected  eye  over  the 
temple  and  side  of  the  head.  The  lids  are  swollen  and  the 
conjunctiva  is  congested.  The  cornea  becomes  "  steamy  "  from 
<c<lcma  of  its  tissues,  is  not  sensitive,  and  vision  is  much  im- 
paired. The  pupil  is  usually  dilated  and  does  not  react,  and 
nccommCHhitinn  is  diminished.  The  tension  of  the  eyeball 
will  Iw  found  more  or  less  increased,  and  the  anterior  chamber 
l)eciimes  more  shallow.  Ophthalmoscopic  examination,  when 
possible,  shows  that  the  arteries  arc  smaller  and  the  veins 
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engoreed.     Hemorrhages  in  the  retina  and  choroid  ai 
eionalTy  oKsorved.     A  change  of  refraction  of  Hcime  diopti 
is  nlsu  observci^t  in  glaucoma.     If  trentmeni  is  not  instituted, 
the  sight  \s  lotit. 

Subacute  primany  glaucoma  is  characterized  by  a  recurrence 
at  intervals  of  imperfect  nnd  rainbow  vision  at  the  beginning  j 
but  later  the  increased  tension  is  permanent,  and  its  results^, 
the  glaucomatous  cupping  of  the  disk  and  contractiou  of  th« 
visual  field  due  to  insu%cient  nutrition  of  the  retina,  tak( 
place.  Blindness  is  the  result  unless  operative  intcrtereni 
comes  to  the  rescue,  when  some  vision  is  still  retained. 

Absolute  glaucoma  implies  that  tlie  eye  is  siglitless, 
tension  is  excessive,  and  the  disk  excavat«i.  The  comes 
is  transparent  tint  insensitive,  the  iris  reduced  to  a  narrow 
band,  and  the  anterior  chamber  is  very  shallow.  Abso- 
lute glaucoma  leads  to  ectasias  of  tlie  sclera,  jiarticnhirly  the 
equatorial  form,  opacity  of  the  lens,  and  a  haziness  of  the 
cornea.  These  manifestations  arc  those  of  glaucomatous 
degeneration,  which  is  often  accompanied  by  jiain.  The  final 
outcome  may  I>e  atn)phy  of  the  bulb,  or  perforating  abscess 
of  the  cornea,  with  its  conseqnent  iridocyclitis  or  panoph- 
thalmitis with  phthisis  bulbi, 

Olaucoma  simplex  is  a  chronic  primary'  afl'ection,  the  only 
symptom  of  which  is  impairment  of  the  sight.  Increase  of 
intraocular  tension  is  not  present  at  all  times,  and  may  be  ab- 
sent altogether,  Chrouic  primary  glancoma,  as  it  is  also 
called,  develops  slowly  and  insidiously,  and  may  require  many 
years  to  destroy  the  sight.  Like  inflammatory  glancoma,  it 
alfects  l)oth  eyes,  one  shortly  after  the  other.  Since  pain  and 
inflammation  are  not  present,  the  patient  may  not  be  aware 
of  the  disease  until  the  visual  field  l>CK-omes  considerably 
contracted,  the  central  vision  remaining  good  for  a  long  time. 
Tlie  eye  may  appear  normal  oven  when  blind,  or  an  inflam- 
matory glancoma  may  supervene  with  its  result", 

Hydropbtbalmoa,  or  lutji/illiuhnoit,  ncunirs  either  congenitally 
or  iihortly  after  birth,  and  since  the  sclera  al  this  jteritMl  of 
existence  is  clastic,  an  increase  of  intraiienlur  tension  may  in- 
crea.se  the  size  of  the  eyelwll.  In  adults  the  lamina  cribroaa 
is  the  only  part  of  the  scleni  wliich  yielilw  to  pressure,  and 
thia  accounts  for  the  presence  of  the  glaucomatous  excavatitni 
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or  oupping.  Hy drojihtliH I mos  may  cnme  to  a  Btandstill,  in 
M'liicli  oaae  the  tension  iHworiies  normal  and  some  sight  is  re- 
laiiic<l ;  or  it  may  progress  until  the  eye  readies  frightful 
dimen^onn  and  tiignt  is  lust.  Hydroplithalmos  is  usually  a 
bilateral  disease. 

The  treatment  of  primary  glaucoma  is  palliative  and  op- 
entlivf.  l'hyso>ligmino  (better  known  as  eserine)  and 
piluciirtiine,  Ix-rause  of  the  myosis  tliey  prodiiee,  increase  the 
permeability  of  the  filtratiou-angle  and  reduce  the  intra- 
nculiir  pressure.  C^ocaine  dilatei;  the  pupil,  but  contracts  the 
vtliary  blootlvessels  and  diminisilies  tlie  sensibility  of  the 
ciliary  nerves,  whereby  the  intraocular  pressure  is  reduced. 
Cocaine  in  combination  with  phvsostigniine.  the  myotic  action 
of  which  should  dominate,  is  also  useful.  Atropine  niuft  be 
mentioned  tt>  l>e  condemned  in  the  treatment  of  primary 
Ifiauconio.  It  dilutes  the  pupil,  increases  the  intraocular 
pre^iire,  and  may  not  only  jirocipitate  an  attack  of  glaucoma 
in  a  pre<Iisposed  individual,  but  even  destroy  the  sight  in  a 
sliort  time  when  used  during  the  disease.  However  valuable 
atropine  is  in  the  treatment  of  corneal  and  iritic  disease,  it  is 
dunffcrous  and  disastrous  in  primary  glaucoma. 

Morphine,  rest,  warm  nourishment,  laxatives,  and  the  local 
use  of  cold  are  valuable  palliative  measures  in  certain  cases. 
The  myotics  are  useful  when  Ihe  tension  of  the  eye  is  notably 
increased,  but  of  questionable  utility  in  chronic  glaucoma 
(simplex),  which  may  not  be  accompanied  by  increase  of 
tension. 

.\n  iridectomy,  sclerotomy,  and  enucleation  are  the  opera- 
UotiM  suggested  for  the  relief  or  cure  of  primary  glaucoma. 

.An  iridectoviy  in  order  to  be  potent  should  be  made  in 
such  a  way  tliitt  a  lai^  segment  of  iris  is  removed  as  near  as 
possible  to  the  ciliary  attachment.  Tlie  effect  of  a  pniperly 
performed  iridectomy  upon  the  course  of  an  acute  inflamma- 
tory glaucoma  is  all  the  better  for  vision  the  .woner  it  is 
performed.  An  iridectomy  is  beset  with  some  difficulty 
daring  this  condition,  owing  to  haziness  of  the  cornea  and 
shallowness  of  the  anterior  chamlwr,  but  its  effect  is  .some- 
times curative.  In  chronic  inflammalory  glaucoma  the  result 
of  the  iridectomy'  will  depend  upon  the  duration  of  the  cup- 
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ping  and  atrophy  of  the  optic  nerve.  Simple  glaucomft  is 
not  so  much  benefited  by  on  iridectomy,  the  most  that  can  l>e 
expected  being  a  retention  of  vision  equal  or  nearly  equal  to 
that  at  llie  time  of  operation.  Some  cases  actually  do  worse, 
and  the  eye  is  blinded  after  the  iridectomy :  these  are  the 
malignant  ones, 

A  sclerotomy,  whereby  an  opening  is  made  through  the 
flclera  into  the  anterior  chamber,  may  be  performed  in  place 
of  the  iridectomy,  but  is  not  so  reliable. 

An  enitclmtion  is  indicated  in  abscilnfe  glaucoma  when,  on 
account  of  atrophy  of  the  iris,  an  iridectomy  cannot  be  per- 
formed or  would  be  useless  to  relieve  the  pain- 
ty (/;-o/tfi//ia/THOs  is  sulyect  to  the  same  treatment  as  the 
Other  primary  forms  of  glaucoma ;  but  an  iridectomy  may  be 
serious  from  the  escape  of  the  vitreous  through  the  suspensory 
ligament,  which  is  apt  to  tear  when  the  anterior  chaml>er  is 
emptied. 

Secondary  Glaucoma.  | 

Definition :  The  increuiie  of  tension  is  due  to  some  ocular 
disease  which  causes  retention  nf  the  intraocular  fluid. 

Etiology:  An  annuliir  posterior  syneohia,  by  preventing 
comniunioitiou  between  the  posterior  and  anterior  chambers, 
pushes  the  iris  forwanl  and  the  tilt  ration-angle  is  no  longer 
permeable.  Corneal  wounds  or  ulcers  when  associated  with 
anterior  synechia  interfere  with  the  lilt  rat  ion -angle  accord- 
ing to  the  amount  of  iris  adherent  to  the  cornea.  When 
the  cornea  is  |M?rforated,  establishing  a  fistula,  the  intraocular 
pressure  is  not  increased  so  long  as  the  aqueous  can  leak  out 
of  the  corneal  opening  ;  but  closure  of  a  fistula  of  long  dura- 
tion may  cause  increaised  tenwon.  A  serous  pyelitis,  from  the 
altered  ehamctcr  of  the  secretion,  may  cause  nu  accumulation 
of  morbid  fluid  wliii^h  is  too  thick  to  filter  through  the  pecti- 
nate ligament  in  the  anterior  chamber,  the  result  of  which  is 
a  deepening  of  the  anterior  chamlxr  and  widening  of  the  fil- 
tration-angle. After  cataract  operations  seeondarj-  glaucoma 
may  develop  at  a  variable  periiKl  of  time.  The  filtration- 
angle  is  always  found  In  be  alinormal.  A  dislocated  lenftB 
may  produce  increased  tension;  and   a  discission  or  wniindj 
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of  the  lens,  because  of  the  swelling  of  tlie  lens,  may  have  a 
»iiiiilar  efl'eil.  liilnnwuliir  ttiiiiurn  at  a  certain  stage  produce 
iiit  nioeiilar  pressiife,  and  the  lilt  rut  iun-angle  will  be  lound  dis- 
ttirbed  in  these  cases.  Exudations  iu  cunsequenee  of  irido- 
eyclitia  or  clioiHtiditis  sometimes  lead  to  inereaae  of  tension, 
and  hemorrliagi-s  into  the  vitmius  may  have  a  like  result. 
l!>-tasia  of  tlie  sclera  is  at  times  responsible  for  increase  of 
tenstiin. 

The  treatment  of  Becondar?  glaucoma  depends,  of  ruurse, 
ii|>iiii  the  cause.  An  annular  [>i).'4t«'nor  synechia  retpiires  an 
iridei-loniy  to  establish  coinmnnieation  between  the  jMisterior 
lUid  anterior  chambers.  Ojrneal  staphyloma  may  be  treatetl 
by  incising  the  bulging  part.  Ectasias  of  the  sclera  producing 
glaucoma  are  best  treate<]  by  an  iridectomy  if  it  be  possible  ; 
uthfrwise  by  enucleation  when  the  pain  is  considerable.  The 
tension  due  to  a  serous  cyclitis  is  relieved  by  a  mracentcsis 
re{K!ute:l  several  times  if  necessary.  A  dislocated  or  swollen 
Ien4  should  be  extracted  when  causing  glaucoma  if  it  lie  pos- 
sible. Tumors  re<)uire  enuclention  of  the  eye;  and  hemor- 
rliagic  glaucoma  is  U''ii:dly  not  amenable  to  other  treatment 
All  sightless  and  painful  eyes  iniliaUe  enucleation. 

THE  LENS. 

Anatomy. 

The  Grystalline  lens  is  a  transparent,  lenticular  bixly,  bicoii- 
ves  in  sha|>c,  the  ixisterior  curvature  being  the  greater. 

It  is  enclij.aed  in  an  elastic  envehijie,  or  capsule,  the  anterior 
part  l>eing  nimv  than  twice  as  thick  as  the  posterior,  uud  hence 
moi%  subject  to  jhithological  conditions.  The  anterior  part  of 
this  envelope  is  known  as  the  antrrior  capsule,  the  jMisterior 
part  as  the  posliTior  i-iifwili;  although  the  envelope  is  the  same 
in  stnieture.  It  is  to  the  elasticity  of  the  capsule  that  the 
lens  owes  the  property  of  changing  its  curvature,  whereby  the 
rays  of  light  may  be  brought  to  a  focus  on  the  retina,  in  adap- 
tntion  of  the  eye  fop  sight  at  ditferent  distances. 

Equator  and  axis ;  The  equfUor  of  the  lens  represents  the 
marvin  at  which  the  lenticular  surfaces  meet.  The  anteropos- 
terior nj-in  of  the  lens  extends  from  the  eo-called  anterior  to 
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the  posterior  pole,  which  is  al  the  junction  of  the  anterior  and 
middle  thirds  i)f  the  optical  axis  of  the  eye. 

The  lena  in  held  in  place  hy  tiie  suspensory  ligament,  or 
Eontib,  whos(^  li-iiticular  attachments  are,  in  fniiit  ii>  iht'  ante- 
rior capsule  near  the  equator,  behind  to  tlie  lon'esjHinding 
margin  of  the  posterior  capsule. 

Tne  annular  space,  triangular  on  section,  bounded  hy  these 
anterior  and  posterior  laniellie  of  ihe  7x>nuhi  and  ihe  equatj)ri&l 
margins  of  the  leus,  is  the  cuiuit  of  J'cfH  of  the  older  anato- 
mists. 

Accommodation :  The  lens  and  zonula  separate  the  aqneous 
and  vitrtHiiis  hiinmrs.  When  the  zoiiiilii  exi-rls  traction  on  the 
capsule  ihe  cuuvexity  ut  the  lens  is  diniintslied ;  when  it  is 
relaxed  the  convexity  is  inorease<l.  The»e  changes  of  the  lens 
constitute  accommodation.  The  lens  up  to  adult  life  has 
throughout  the  same  consistence.  The  central  part,  known  as 
the  nucleus,  then  bei^omcs  denser  than  the  external,  or  rortical, 
part.  With  increuiiing  age,  the  Icns-substiince  liecomes  leas 
pliable,  and  on  this  account  the  elasticity  is  less  and  the  power 
of  accommodation  diminishes. 

The  substance  of  the  lens  consists  of  lens-fibres,  each  of 
which  is  composed  of  two  layers  of  epithelium,  These  rib- 
bon-like Jihres  are  so  arranged  that  a  jiart  of  each  is  on  the 
anterior  as  well  as  the  posterior  surfacp.  They  are  kept  in 
apposition  hy  a  cement-substnnce,  and  the  linen  of  apposition 
CHinstitute  the  lens-stnrs,  which  can  lie  better  observe<l  in  young 
suMcct8  than  in  adults. 

The  ienH-ufnrK  on  the  anterior  surface  of  the  lena  resemble 
an  inverted  Y  ;  those  on  tlie  msterior  surface  the  erect  letter 
Y.  The  lens-fibres  forming  the  inner  and  mi<l(lle  (wirtions  of  , 
the  lens  have  serrateil  e»!ges;  the  [leriplieral  lens -fibres  arf 
smooth  and  have  nuclei.  The  miimfe  h/miv,"  lietween  the  fibre 
contain  the  eemi-lluid  cement-substance,  and  those  channels 
afford  passage-ways  for  llio  trnnsmi-^iou  of  the  nulritive  fluid 
to  the  fibres  of  the  lens.  Tlie  <ili:iry  body  secretes  the  fluid 
for  nutrition  of  the  lens,  and  this  enters  near  the  etitiator. 

The  substance  of  the  snspensonr  ligaanent,  the  zoniih>  of  Zinn, 
or  the  »)nula  ciliaris,  is  omiposed  of  transparent  homogeneous 
connective- tissue  fibres,  which  arise  lai^Iy  from  between  the 
folds  of  the  ciliary  processes  and  also  from  the  ora  serrata  and 


the  smootli  surface  of  tlie  ciliary  body.  The  fibres  which 
arise  ]>08teri(irly  are  inserted  on  the  piwtprior  surtiice  of  the 
lens;  the  others  cross  in  such  a  way  that  the  more  anterior 
fibres  are  inserted  on  the  posterior  eurfiice  and  the  po!»terior 
fibres  go  to  the  anterior  surface  of  the  lene. 

In  accommodation,  tlie  elatitic  lens,  the  su^pensor}'  ligament, 
and  the  ciliary  body  are  concerned.  Wlien  Ihe  eye  is  ac- 
coniniodat iiig  for  the  near  point,  the  lens,  becaui^e  of  its 
elasticity,  assumes  its  greatest  convexity,  the  susjieiisorj'  liga- 
ment being  slack  from  the  position  of  the  ciliary  body,  which 
during  this  act  moves  forward  and  inward.  AVhen  the  ciliary 
moMjIe  is  at  rest,  the  ciliary  body  makes  traction  upon  the 
fibres  of  the  susjiensory  ligament,  and  in  consequence  of  this 
the  convexity  of  the  lens  is  diminished  and  the  eye  is  adapted 
for  distant  vision. 

Malfonnatioiis. 

OongenitaJ  absence  of  the  ten^^  (aphakia)  is  very  rarely  seen, 
aod  then  mostly  in  microplitliaJniic  eves. 

Lentdconas  is  a  rare  anomaly  in  which  the  anterior  surface 
(less  olten  the  jioaterior  surface)  presents  a  conical  jirojection. 
After  the  use  of  a  mydriatic,  an  ophthalmoscopic  examination 
rcvwils  a  central  retl  circular  area  surrounded  by  a  narrow 
ring-liki'  shadow,  external  to  which  is  an  illuminated  zone. 

Coloboma  of  the  lena  sometimes  is  associated  with  a  con- 
genital cidolMtroa  of  the  iris.  The  lens  is  more  or  less  defec- 
tive at  ihc  site  of  the  coloboma  iridis. 

Ectopia  lentifl  congenitnm  (subluxation  of  the  lens)  is  often 
hereditary.  It  is  due  to  a  difference  of  width  of  the  sus- 
[lensory  ligament,  whereby  tlie  lens  is  not  held  In  proper  posi- 
tion. A  congenitally  didocated  lens  is  sometimes  cataractons 
at  birth  or  may  become  bo  later.  A  jiartial  dislocation  very 
oflen  becomes  a  complete  one,  when  the  iris  will  be  founil 
tremnlous.  The  treatment  depends  upon  (he  patient's  vision, 
nperation  (removal  of  the  lens)  being  only  undertaken  when 
other  measures  (those  for  correcting  refraction)  arc  nnsuccess- 
fnl.  When  the  dislocated  lens  is  producing  irritation  and 
(Winot  l>e  removed,  enucleation  is  indicated. 

Congenital  cataracts  involve  either  the  entire  lens  or  a  por- 
tion of  it. 
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Camplele  eatarat^  may  be  fluid,  gelatinoiia,  or  Iianl  in  «>n- 
sistencv.  Discission  is  the  treiilment,  ami  tins  may  be  done 
when  the  patient  has  llveil  three  or  fiiur  months.  In  hard 
and  shrunlcen  cataracts,  discission  i.s  not  sucoessfnl,  tiince  the 
membrane  remaining  ol^r  operation  nlway:;  remains  opiuine. 

The  partial  cnfarui'te  which  may  he  congenital  are  atitrrior 
polar,  posterior  polar,  pa-i nuclear,  and  tlotted. 

DotM  catnracfs  are  apparent  as  email  8)>ots  or  streaks 
the  cornea,  and  are  often  hereditary.     The  dot^  occur  mostly 
in  the  periphery  of  tiie  lenn,  and  do   not  occasion  any 
tnrbance  of  vision:  therefore  they  require  no  treatment. 

A  posterior  polar  catartiet  is  an  opacity  of  the  posterior 
capsule  at  the  central  part,  due  to  the  presence  of  tl)e  hyaloid 
artery,  which  extends  across  the  vitreons  chamber  in  fietal 
life.     No  treatment  is  cjiUcd  for. 

The  other  forms  of  partial  cataract  will  he  considered 
under  Gilaracts, 

Injuries. 

A  traomfttic  dislocation  <if  the  lens  usually  occurs  as  a  result 
of  contusion  of  the  bulb.  In  sonic  extensive  ruptures  of  tlie 
bnib  the  lens  may  be  expelled  with  other  i)f  the  contents  and 
the  eye  is  usually  lost. 

Trealinrnti  When  suitable  glasses  assist  the  vision,  thcne 
should  be  prescribed.  When  symptoms  of  secondary  glaucoma 
or  iridocyclitis  occur,  the  Ions  should,  if  possible,  be  extracted. 
This  is  easy  when  the  lens  is  in  the  anterior  cha m I >er,  difficult 
or  impossible  in  a  partial  dislocation,  and  quite  impossible 
when  the  lens  flouts  in  the  vitreous.  When  removal  of  the 
lens  is  not  practicable,  an  iridectomy  may  relieve  the  tension 
or  tlie  inflammation.  When  a  sightless  eye  is  painful  and 
inflame*]  Iteoanse  of  n  dislt>cated  lens,  an  enucleation  relieves 
the  patient  and  prevents  »  possible  sympathetic  inflammation. 

Tranm&tic  cataractsare  due  to  nn  infinite  variety  of  injuries. 
Simple  concussion,  liKhtning-strokc,  |»onetrating  wounds  nf  the 
bulb,  associated  or  not  with  concussion,  or  the  entrance  of  a 
foreign  ImxIv  into  ilie  eye  may  prixluce  caiaracts. 

The  prognosis  of  i^inries  to  the  lens  depends  ugum  ihe  ]irc3- 
ence  of  a  foreign   body  in   the   eye,   infection,    iridocyclitis 
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secondary  glaucoma^  and  the  situation  and  extent  of  the 
wound. 

Treatment  of  ixyaries :  A  traumatic  cataract  may  be  treated 
by  discission  or  extraction^  according  to  the  patient's  age. 
When  the  lens-capsule  is  torn,  the  lens-substance  should  be 
left  alone  and  allowed  to  absorb,  unless  its  presence  indicates 
danger  by  irritation  or  increase  of  tension,  when  extraction 
is  indicated. 

When  traumatic  cataracts  are  not  complicated  by  wounds 
of  the  ciliary  region  or  the  sclera,  detachment  of  the  retina, 
rupture  of  the  choroid,  or  iridocyclitis,  the  removal  of  the 
lens  offers  good  hope  for  vision.  When  foreign  bodies  enter 
the  eye  and  remain  imbedded  in  the  lens,  the  removal  of  the 
lens  should  be  undertaken  as  soon  as  it  is  ripe.  An  involve- 
ment of  the  iris  to  any  extent  is  prejudicial  to  success  in  the 
management  of  a  traumatic  cataract.  A  prolapsed  iris  should 
Ik*  cut  off.  The  integrity  of  the  capsule  need  not  necessarily 
be  impaired  in  traumatic  cataracts,  yet  in  most  cases  lacera- 
tion of  the  capsule,  exposing  the  lens-substance  to  the  action 
of  the  aqueous,  occurs. 


Cataracts. 

Definition:  An  opacity  of  the  lens  or  of  its  capsule,  or 
both,  is  known  as  a  cataract. 

The  following  kinds  of  cataract,  classified  by  the  location 
of  the  opacity,  are  seen  :  anterior  polar ;  posterior  polar ; 
zonular ;  anterior  and  posterior  cortical ;  and  nuclear. 

Bedsides  these,  senile,  congenital,  secondary,  Morgagnian, 
and  traumatic  cataracts  occur. 

All  cataracts  are  partial  or  complete,  or  stationary  or  pro- 
gressive. 

The  anterior  polar  cataract  is  located  between  the  anterior 
capsule  and  the  lens  at  its  anterior  pole,  and  appears  like  a 
small  white  spot.     It  may  be  congenital  or  acquired. 

When  congenital,  it  is  bilateral  and  due  to  faulty  develop- 
ment of  the  lens. 

The  cause  of  the  acquired  form  is  a  central  ulceration  of 
the  cornea,  with  perforation  and  loss  of  the  aqueous  humor, 
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whereby  the  anterior  capsule  i 


.  into  contact  with   herv 


cwriica  ami  prothioes  ojNiuiie  tUsue  under  the  capsule. 

\Vlien  ihc  cataract  is  so  lui^  that  it  causes  a  mitK.'eable  pro- 1 
jection  of  the  anterior  pole  of  the  lene,  it  is  known  ii8  a  jip-i 
tdul  eataiad. 

These  eataracts  can  be  seen  by  oblique  illumination.  On; 
examination  with  the  ophthalmoscope,  it  is  noticwl  lliat  therft 
is  uo  parallaetic  dit^placenient,  which  allows  that  the  catarsot 
is  near  the  plane  of  the  pupil. 

'IVcfitmenl  h  usually  not  required.  When  of  very  large 
size  an  iridectomy  is  indicated. 

A  zonnlar,  perinuclear,  or  lamellai  cataract  is  due  lo  ojiuci- 
ficatiun  of  the  layers  of  the  Jent^  between  the  cortex  and 
nucleus.  Only  a  few  lamella'  may  be  involved,  in  which  case 
spic'ulie,  or  spokes,  are  seen  ;  or  there  may  be  a  diffuse  opaci- 
ficatioa  which  appears  like  a  ring.  It  may  be  congenital 
or  may  form  in  early  infancy.  It  b  usually  bilateral  and 
stationary. 

These  oataructt^  are  often  observed  in  individuals  who  show 
evidences  of  rhacliitis. 

Treatment  is  usually  not  require<l.     When 
siderubly  interfered  with,  an  iridectomy  is  indicated,  if  the' 
periphery  of  the  lens  be  normally  tmnsparent ;  otherwise  an 
extraction  or  discission  of  the  lens,  acconling  to  the  age  of  the 
patient,  is  necessary. 

When  opacities  occur  in  the  anterior  or  por-lerior  layers  of 
the  ecjrtcx  the  condition  is  known  as  anterior  or  posterior  cor- 
tical cataract. 

The  pnnfrriw  form  is  more  common  than  the  nntrrior,  but 
both  may  be  present  at  one  time. 

These  cataracts  are  tisuaily  due  to  disturbance  of  nutritioQ, 
as  a  result  of  disease  of  the  vitreous  humor,  choroid,  or 
retina.  They  remain  stationnrj'  fur  years,  hut  finally  a  total 
opacity  or<iurs.  Because  of  the  dnniRge<l  eondition  of  other 
parts  of  tlie  eye,  the  vision  is  had,  even  after  operation,  whidi 
should  not  be  too  readily  undertaken. 

The  senile  cataract  is  the  most  common  of  all  forms,  and 
usually  begins  to  develop  after  the  fiftieth  year.  It  com- 
mences as  a  partial  opacity,  which  increases  in  size  until  the 
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entire  lens  is  involved.  Both  eyes  are  affected^  one  a  variable 
time  after  the  other. 

A  senile  cataract  is  due  simply  to  the  degenerative  changes 
incident  to  old  age,  and  not  to  morbid  conditions. 

The  development  of  a  cataract  from  its  incipienoy  to  maturity 
or  complete  opacification  requires  a  variable  period  of  time — 
from  a  day  to  twenty  years. 

The  senile  cataract,  l)eing  progressive,  is  divided  into 
four  stages,  each  of  which  has  its  characteristics  and  signifi- 
cance. 

The  first  sfage,  or  that  of  incipiency,  presents  upon  exam- 
ination spiculse,  or  other  form  of  opacity,  which  involve  only 
a  portion  of  the  lens.  The  anterior  chamber  is  of  normal 
depth. 

The  second  stage,  or  that  of  intumescence  or  swelling,  is 
characterized  by  an  increase  in  volume  of  the  lens,  whereby 
the  anterior  chamber  becomes  more  shallow  than  normal. 
When  a  candle  is  held  to  one  or  the  other  side  of  the  eye,  the 
iris  throws  a  shadow  through  a  part  of  the  lens,  indicating 
tiiat  this  part  of  the  lens  is  transparent.  The  lens-star  is 
plainly  visible,  the  lens  has  a  bluish-white  color,  and  its  sur- 
face appears  smooth,  glossy,  and  silky. 

The  third  statjCj  or  that  of  maturity,  is  characterized  by  the 
normal  depth  of  the  anterior  chamber,  due  to  the  loss  of  water 
which  in  the  second  stage  caused  the  intumescence.  The  lens 
is  completely  opaque,  in  consequence  of  which  the  iris  no 
longer  throws  a  shadow.  The  lens  is  of  a  dull-gray  or  brown 
color,  and  the  lens-star  can  still  be  discerned.  This  is  the 
stage  for  oi)erative  interference,  since  the  lens-substanoe  can 
be  removed  en  masse  from  the  capsule. 

The  fourth  stage,  or  that  of  hypermaturity,  presents  an  ab- 
normally deep  anterior  chamber,  the  iris  throws  no  shadow, 
and  the  lens-substance  has  liquefied. 

Senile  cataracts  are  hard  until  they  become  hypermature  or 
overripe,  when  they  are  soft. 

When  the  nuclear  portion  of  the  lens  remains  hard  and 
the  rest  is  liquid,  a  so-called  Morgagnian  cataract  results. 

An  overripe  cataract  is  subject  to  change  from  the  deposi 
tion  of  cholesterin  or  calcareous  material,  or  the  anterior  cap- 
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;)-«iIle<]  capsuIabsticB- 


Htile  may  become  tliickonet],  forming  a 
l&r  cataract. 

FrogreSBive  cataracts  are  often  Hiie  to  tlie  piwr  iiutritioi 
inci'leiit  to  geneml  di.ica^es,  aa  Hiahetei^.  TIk'  cataracts  are 
bilateral  and  usually  develop  with  great  rapidity 

Secondary  cataracts  arc  those  which  are  the  result  of  some! 
ocular  alfection.  The  cataract  receives  its  nutrition  largely] 
from  the  ciliary  l)ody,  and  hence  any  difcase  atfecting  il 
oratory  function  will  interfere  with  the  nutrition  of  Ine 
Glaucoma,  retinitis  pigmentosa,  myopia  of  high  degree,  irido- 
choniiditis,  detachment  of  the  retina,  and  iridocyclitis  may 
lead  to  ojiacification  of  the  lens. 

A  secondary  cnpsulnr  caUxraef,  or  membranous  cataract,  is 
the  result  of  traumatism  or  operation  when  p;irts  of  the  Icna- 
Bubstance  and  capsule  remain  in  the  eye  and  begin  to  pro-, 
liferate.  The  sight  may  l>e  much  reduced  in  spite  oi  endeavoia^ 
to  keep  the  pupil  clear. 

Cataract  nisra,  or  bluclc  cataract,  gives  tite  pupil  the  nor- 
mal dark  appearance,  but  ophthalmoscopic  examination  shows 
that  the  lens  is  not  transparent.  It  may  be  due  to  infiltration 
of  blood,  nr  to  u  condition  of  the  lens  in  which  the  cortical 
is  changed  into  nuclear  tisane,  which  undergoes  dc^uerativo 
changes. 

THE  VITREOUS  KUHOB. 

Anatomy. 

The  Titreoua  humor,  or  hyaloid  inHly,  is  a  gelatinous,  tran»- 
parent  substance  which  fills  the  spai'e  bonndeil  by  the  lens  in 
front,  and  the  relina  at  the  sides  ami  behind.  It  represents 
four-fifths  of  the  space  of  the  eyeliall,  and  is  inclosed  in 
a  thin,  transparent  hyaloid  membrane,  which  i.s.  however^ 
wanting  at  the  lenticular  fossa  in  which  the  posterior  capeti] 
of  the  lens  rests. 

The  hTaloid  membrane  is  attached  to  the  retina  (to  the  ante- 
rior part  nineh  more  firmly  ihan  to  ihe  posterior),  the  ciliary 
body,  the  zonula,  and  most  firmly  to  the  optic  disk,  in  con- 
se<iuence  of  the  entrance  of  the  hvaluid  artery  during  foetal 
life  at  this  point. 

The  canal  which  i-^lcnd^  from  the  |)apilla  to  the  postt^rior 
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fole  of  the  lens  is  known  as  Cloquet's  (or  Stilling's)  ranal. 
n  foetal  life  the  hyaloid  artery  courses  through  this  canal, 
which  after  birth  is  probably  a  lymph-canal,  the  artery  having 
disap{)eared.  The  hyaloid  artery  should  present,  if  anything, 
only  a  trace  after  birth. 

Uses :  The  vitreous  prevents  detachment  of  the  retina  and 
dislocation  of  the  lens,  and  maintains  the  shape  of  the  eye. 

The  vitreous  has  no  bloodvessels,  and  receives  its  nourish- 
ment from  the  uvea,  more  particularly  from  the  ciliary  body. 

Congenital  Anomalies. 

In  fcetal  life  the  vitreous  contains  many  cells,  and  is  there- 
fore quite  opaque.  At  times  some  of  these  cells  remain,  pro- 
ducing slight  opacities,  which  give,  however,  very  little 
trouble. 

A  persistence  of  the  hyaloid  artery  sometimes  occurs,  and  is 
recognized  as  a  gray  conl  extending  from  tlie  papilla  a  variable 
distance  into  the  vitreous,  sometimes  even  to  the  posterior  cap- 
sule of  the  lens.  The  canal  of  Cloquet  is  visible  when  the 
walls  are  for  some  reason  opaque. 

Posterior  |X)lar  and  cortical  cataracts  occasionally  compli- 
cate these  conditions. 

Injuries. 

Foreign  bodies  projected  into  the  vitreous  or  a  lens  dislocated 
from  injury  usually  cause  considerable  inflammation  :  at  times 
an  iridocyclitis,  purulent  hyalitis,  or  panophthalmitis.  Foreign 
bodies  should  be  removed  as  soon  as  possible.  A  magnet  may 
be  employed  to  remove  pieces  of  iron  with  some  clianee  of 
success.  Failing  to  remove  the  foreign  body,  an  enucleation 
must  be  done  to  prevent  sympathetic  inflammation. 

Hemorrhages  into  the  vitreous  produced  by  injury  cause 
more  or  less  opacity.  If  the  hemorrhage  be  not  too  great, 
absorption  may  take  place.  The  iodides  and  diaphoretics  are 
possibly  of  some  service. 

Diseases  of  the  Vitreous. 

Opacities  of  the  vitreous  are  the  result  of  exudates  due  to 
inflammations  of  the  uvea  or  retina  or  spontaneous  hemor- 
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rhages.  The  patient  notices  floating  particles  (miiscse  voli- 
tantes),  visual  acuity  being  diminished  in  proportion  to  the 
number  of  the  opacities. 

The  prognosis  de|)ends  upon  the  duration  of  the  exudates. 

Recent  exudates  are  often  amenable  to  treatment ;  old  ones 
are  not.  The  iodides  an<l  climinants  generally  are  useful  in 
some  cases. 

Sometimes  the  exudate  actually  fills  the  vitreous  chamber. 
A  plastic  exudate  may  liecome  organized  and  result  in  atropliy 
of  the  bulb.  A  suppurative  exudate  usually  terminates  in 
rupture  of  the  sclera,  with  loss  of  some  of  the  contents  of  the 
eye — phthisis  bulbi. 

A  purulent  hijalitis  is  a  purulent  infiltration  of  the  vitreous, 
but  cannot  l)e  recognized  by  a  yellow  reflex  seen  through  the 
pupil  except  in  mild  cases.  The  condition  terminates  in 
panophthalmitis  and  phtliisis  bulbi.      Treatment  is  useless. 

Synchisis  of  the  vitreous  is  a  liipiefaction  of  more  or  less  of 
the  vitreous.  This  condition  complicates  diseases  of  the  retina 
and  choroid.  It  may  lead  to  atrophy  of  the  bulb  from  a 
diminution  of  tlie  (juautity  of  tlit?  vitreous;  detachment  of 
the  retina ;  and  softening  of  the  zonula,  which  may  later 
permit  spontaneous  luxation  of  the  lens. 

Parasites:  Cysticercus  ecllulosie  and  filaria  are  very  rarely 
found  in  the  vitreous.  They  should  be  n^noved,  since  shrink- 
ing and  loss  of  the  eye  are  the  inevital)le  result.  If  removal 
be  impossible,  enucleation  is  indicated. 


THE  RETINA. 
Anatomy. 

The  retina  is  the  inner  of  the  three  coats  of  the  eye.  It 
lies  between  the  vitreous  and  the  choroid.  Because  it  is  more 
firmly  adherent  to  the  vitreous  than  to  the  choroid,  detachment 
of  the  retina  from  the  choroid  may  cKTur  in  conseciuence  of  a 
loss  of  vitreous.  The  retina  extends  from  the  entrance  of  the 
optic  nerve  to  the  posterior  end  of  the  ciliary  body,  ending, 
with  the  exception  of  the  tapetum,  in  a  wavy  line,  the  ora 
serrata. 


_Section  of  Relina,  showing  ils  layers.      The  Fibres  of 
Muller  are  in   red.     Diagrammatic.     (Sohullze.i 
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The  part  of  the  retina  between  these  points  is  known  as 
the  pars  optica  retinfe,  and  is  of  the  greatest  importance.  The 
tapetuni,  or  pigment-layer  of  the  retina,  forms  a  single  layer 
of  epithelial  cells  on  the  inner  surface  of  the  ciliary  body,  and 
tliis  [)art  is  known  as  the  parn  ci/iww  retinve.  From  the  ciliary 
iKxly  this  layer  passes  to  the  iris,  lining  its  entire  posterior 
surface.     This  part  is  known  as  the  parn  iridica  retinae, 

Tlie  retina  is  quite  transparent :  it  is  thickest  near  the  disk, 
where  it  measuras  ^  of  an  inch,  and  thinnest  near  the  ora 
serrata,  where  it  is  ^}^  of  an  inch  in  thickness. 

The  retina  is  composed  of  ten  layers  (Plate  V.)  from  within 
outward,  as  follows:  (1)  the  internal  limiting  membrane;  (2) 
layer  of  optic  nerve-fibres;  ^3)  layer  of  ganglion-cells;  (4) 
internal  plexiform,  or  molecular,  layer ;  (5)  internal  nuclear, 
or  layer  of  bipolar  cells ;  (6)  external  plexiform,  or  molecular, 
layer ;  (7)  external  granular,  or  layer  of  bodies  of  visual  cells ; 
(8)  external  lining  membrane;  (9)  layer  of  rods  and  cones; 
and  (10)  the  pigment-layer.  The  internal  and  external  limit- 
ing membranes  and  the  radiating  fibres  of  Miillcr  constitute 
the  support  for  the  nervous  part  of  the  retina. 

The  internal  limiting  membrane  is  a  kind  of  connective  tissue 
formed  by  the  cone-shaped  extremities  of  the  supporting  fibres 
of  Mfdler. 

The  external  limiting  membrane  represents  the  external  ex- 
tremities of  Muller's  fibres. 

The  macula  hitea  is  an  oval  spot  situated  one-eighth  of  an 
inch  to  the  outer  side  of  the  papilla.  At  its  central  point  is 
a  slight  depression,  known  as  the  fovea  crntraliny  which  is  the 
most  sensitive  part  of  the  retina.  The  macula  represents  the 
centre  of  direct  visicm,  and  the  papilla,  which  is  a  little  to  the 
nasal  side,  has  fibres  which  are  insensible  to  light,  and  hence 
in  the  field  of  vision  there  is  a  corresponding  blind  area,  known 
as  the  ''blind spot  of  Mariotte''  (Plate  VI.). 

The  arteria  centralis  retinae  supplies  the  inner  layers  of  the 
retina  with  blood.  This  vessel  divides  into  four  branches, 
cuIKkI  the  superior  and  inferior  nasid  and  th(»  superior  and 
inferior  temporal.  These  arteries  are  accompanied  by  a  cor- 
resjKmding  vein,  and  do  not  anastomose,  thorebv  causing  much 
trouble  when  for  any  reason  an  artery  becomes  plugged. 

The  fovea  centralht  and  the  external  layers  of  the  retina  re- 
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ceive  their  nutrition  from  the  capillary  layer  uf  the  choroid| 
which  proviiles  nutritive  lymph. 

In  normal  eyea  a  light  streuk  is  seen  on  the  retinal  vessels. 
This  is  Buppoacd  to  ho  due  to  refraction  of  rays  of  light  iu 
passing  through  the  bloodvessel,  the  posterior  wall  of  which 
and  underlying  tissue  reflecting  the  rays  back  to  the  observer. 

Anomaly  and  Neoplasm  of  the  Retina. 

Opaque  nerve-flbres  are  not,  as  is  generally  described,  a  con- 
genital anomaly,  since  tibres  in  any  case  at  birth  have  no 
medullary  slieulhs  for  some  distance  liehind  the  lamina  crib- 
rosa.  In  the  case  of  opaque  nerve-fibres,  the  medullary 
sheaths  continue  their  course  beyond  the  lamina  cribrosa  into 
the  bulb,  and  in  consequence  one  sees  on  ophthalmoscopic 
examination  white  s|)ots  starting  usually  at  the  margin  of  the 
disk  and  ending  in  a  brusli-like  extremity.  The  interference 
with  vision  depends  ujion  the  sizeand  position  of  the  patches. 
The  blind  sjiut  is  increased  in  Bize. 

There  is  no  Irtatmcut. 

The  only  neoplasm  of  the  retina  is  glioma ;  and  this  oociin 
only  in  children.  One  or  both  eyes  may  be  involved,  but 
usually  the  trouble  is  unilateral.  This  neoplasm  i»  similar  to 
a  sarcoma  of  the  choroid  in  its  development,  and  accordingly 
four  sUiges  are  described.  In  \\w  first  stage,  the  pnpil  pre- 
sents a  tieculiar  reflex  and  the  eye  is  sightless,  but  there  is  no 
external  sign  of  inflammation.  In  the  Kfcond  titage,  the  eje 
l)ecome.'j  glaucomatous,  with  the  attending  pain  and  irritation.  J 
In  the  ihh-d  aloge^  the  growth  jwrforates  the  bulb.  In  the 
Jimrlh,  metastatic  invasions,  more  particularly  in  the  liver, 
occur. 

An  early  enucleation  offers  the  only  chance  for  life.  Ex- 
enteration of  the  orbit  is  sometimes  indicated,  hut  is  too  often 
useless. 

Ii^nnes. 

Tratunatic  detachment  of  the  retina  (Fig.  19)  may  l>e  /»-o- 
diurfii  by  concussion,  with  or  without  ojK'ning  of  the  bulb, 
and  by  foreign  bodies.    Hemorrhages  from  the  choroidal  vei 
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Fig.  19. 


Section  of  eye  witii  partial 
detachment  ot  retina  (Nettle- 
fthip.) 


sels  may  push  the  retina  away  from  the  choroid,  since  the 
retina  is  firmly  attached  only  to  the  external  tissues  at  the 
disk  and  ora  serrata.  The  pressure 
of  the  vitreous  under  normal  circum- 
stances kee])s  the  retina  in  contact 
with  the  choroid,  and  any  consider- 
able loss  of  vitreous  diminishing  the 
pressure  permits  a  retinal  detach- 
ment 

Buptore  of  the  retina  sometimes  oc- 
curs as  a  result  of  adiminished  amount 
of  vitreous,  which  in  shrinking  tears 
the  retina,  to  which  it  is  attached. 
The  vitreous  may  then  pass  through 
the  rupture,  and  thus  separate  the  retina  from  the  choroid. 
Rupture  of  the  retina  seldom  occurs  from  concussion. 

The  diagnosis  of  delachmefid  is  only  difficult  when  the 
vessels  cannot  be  recognized  u|H)n  the  veil-like  retina.  A 
difference  of  refraction  of  different  parts  of  the  retina  is  de- 
monstrable. 

Rupture  of  the  retina  can  be  diagnosed  by  the  interrupted 
course  of  the  vessels. 

The  prognosis  of  traumatic  detachments  is  not  hopeless. 
In  eyes  previously  sound,  the  retina  may  boc^ome  reattached 
and  the  vision  may  not  suHer  to  any  great  extent. 

Treatment:  As  soon  after  the  injury  as  possible  the  eyes 
should  be  bandaged,  and  the  patient  should  remain  on  his 
back  for  some  weeks. 

Concussion  of  the  retina  is  due  to  blows  upon  the  bulb. 
The  retina  has  a  milky  appearance  for  a  day  or  two,  nfter 
which,  if  anything,  only  a  few  hemorrhagic  sj)ots  are  left. 

Foreign  bodies  sometimes  remain  fastened  in  the  retina. 
They  are  first  covered  by  blood,  and  finally  become  imbedded 
in  a  connective-tissue  capsule. 

They  should  be  removed. 

Traumatism  niay  caus(>  rupture  of  the  retinal  vessels,  and 
some  retinal  hemorrhages  have  their  origin  in  this  way. 


THE  RF.TISA. 

Fatbologic  detachment  of  the  retina  may  be  cmued  b^l 
spiiiUinuiius  iR'niorrliagi's  frotii  tlic  retinn,  retinitis  (more  jiar- 1 
ticularly  albumiiuiiic),  niyoiiia  with  posterior  staphyloma,  I 
intraocular  tumurb  (e8i>«:ially  sarcoma  of  the  choroid),  cysti-  * 
cercus  suhrctiualiH,  oi-bitul  abscesses  and  tumors,  or  chronic  1 
inflammations  of  the  clioniid. 

The  prognosU  is  in  general  bad,  but  is  modified  by  the  J 
condition  of  the  choroid  and  vitreous.  | 

Some  favorable  cases  do  >vell  on  diaptiorctlcs  and  absolute  1 
rest  in  the  recumbent  position.     When  detachment  beconioH  I 
complete,  enucleation  is  necessary  to  relieve  pain  and  prevent 
sympathetic  inflammation. 

'    Disturbances  of  Blood-supply. 

Hn>eneml&  of  the  relina  may  lie  active  or  imsnive. 

Activf  hypiiirmia  is  olwerveti  in  the  initial  stages  of  io-^ 
flammation  of  the  optic  nerve  or  retina.  Meningitis,  sypll-l 
His,  tumors  of  the  orbit  or  optiu  nerve,  sunstnike,  and  a  hi^I 
d^ree  of  liyi)ermeti-opia  may  produce  active  hypenpmia.J 
The  veins  are  seen  to  be  enlarged  and  tortuntis,  and  the  m- J 
flexes  are  interruptwl,  since  succe-^sive  jtarts  of  the  vein  d©  J 
not  lie  in  the  same  plane  ;  the  arteries  remain  unchanged.        I 

J'aamte  hypciranUi  accompanies  glaucoma,  [lapillitts, orbltalfl 
tumors,  and  general  aniemin. 

of  the  retina  may  be  due  to  loss  of  hlood,  general] 

,  _n  emixihis  of  the  retinal  vessels,  and  retrobulbars 

neuritis.     Quinine   nr  bromine  amaurosis  is  attended   wiUkl 
aniemia  of  the  papilla  and  retina. 

Hemoirhages  of  the  retina  may  take  place  in  either  the  cx-l 
ternal  or  the  internal  layers.     \Vlien  in  l\\G  exIeniiU  hyeiK,ih»^ 
hemorrhages  are  round  or  irregular  in  form  ;  when  in  the  in-  ' 
ternoi  Uiycr  of  nerve-fihres,  they  ap|>ear  in  streaks,  since  the 
hlood  follows  the  course  of  the  fibres. 

Hemorrhages  may  be  due  to  traumatism,  atheromatous  de- 
generatiim  of  the  blotxlvesscls,  extreme  anaemia,  active  and 
passive  hyjieneniia  nf  the  relina,  embrOiis  of  the  central 
Bftery,  thrombosis  of  the  (x;ntntl  vein   or  of  its   branches, 
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or  local  disease  of  the  retinal  and  the  adjoining  choroidal 
vessels. 

Retinal  hemorrhages  are  absorbed  in  a  few  months,  and 
the  existence  of  a  scotoma  depends  upon  the  extent  of  damage 
done  to  the  retinal  structure. 

A  total  embolus  of  the  central  artery  produces  marked 
anaemia  of  the  retina,  the  arteries  being  reduced  so  much  in 
size  that  they  apfK^ar  like  thin  threads.  About  the  papilla 
they  may  be  easily  seen,  but  at  a  variable  distance  from  it 
they  may  hanlly  be  recognized.  The  veins  are  somewhat 
diminished  in  size,  and  the  papilla  is  quite  white  and  its  mar- 
gin is  indistinct.  The  nutrition  of  the  retina  l)eing  interfered 
with,  it  becomes  opaque  to  the  extent  of  surface  containing 
the  external  plexiform  layer.  Because  this  is  wanting  in  the 
fovea  centralis  the  normal  red  color  of  the  fundus  is  here 
preserved. 

Sudden  blindness  is  the  history  given  in  cases  of  total 
emlx)lism. 

In  a  few  recent  cases  the  eral)ohis  may  advance  into  a  small 
branch  of  the  central  artery  and  a  part  of  the  retina  regain 
its  function.  Generally  the  sight  is  permanently  lost,  since 
atrophy  of  the  retina  and  papilla  soon  follows  the  other  con- 
dition. 

When  the  embolus  is  infected  a  suppurative  retinitis  and 
finally  a  panophthalmitis  result. 

An  embolus  lo<lging  in  a  branch  of  the  central  artery  pro- 
duces a  disturbance  of  vision  corresponding  with  the  area  in- 
volved. The  retinal  changes  occur  only  in  that  part  supplied 
bv  the  vessel  affected. 

Thrombosis  of  the  central  vein  when  complete  causes  great 
disturbance  of  vision,  which  soon  becomes  total  loss  of  sight. 
The  veins  are  tortuous  and  enlarged,  the  arteries  hanlly  visi- 
ble, the  papilla  is  generally  congested,  and  retinal  hemor- 
rhages are  seen  in  all  parts  of  the  fundus.  Thrombosis  of 
the  smaller  branches  may  occur,  and  this  produces  the  changes 
already  mentioned  limited  to  the  affected  part.  An  orbital 
cellulitis  (more  particularly  when  caused  by  facial  erysipelas), 
valvular  disease  of  the  heart,  and  atheromatous  degeneration 
of  the  bloodvessels  mav  cause  thrombosis. 
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Inflammations  of  the  Retina. 

Accortlinp  lo  ilic  m-iil  of  (lie  inflammation,  whether  it  Iw  in 
the  mitiT  nr  llic  iniiLT  lavors  of  tlie  retina,  we  distinguish 
retinitis  externa  or  interna. 

A  rdinilin  f.rleriin  is  cirwW  by  general  liiseuses,  sneli  as 
syphilis,  which  so  rnxjuciilly  involves  the  choroid  ;  and  local 
(liseoscg  of  the  eyv,  such  as  myopia,  whuh  pmdiiee.s  cliomidiil 
changes. 

A  relinilin  iutenut  is  mitted  hy  diseases  which  jirudncc  de- 
generative clianges  of  the  vessels  or  a  change  in  the  conijHtrii- 
tion  of  tlie  blood.  A  hemorrhagic  relinifin  is  due  tu  the 
former  cause;  an  alfmminwk;  It-ularmic,  or  fliabiHc  rditii/i» 
to  the  lata-r, 

A  rdinUla  externa  producea  changes  of  tlie  iiiginenl-layer, 
aj)|)earing  as  wliitisli  atrophic  spots,  which,  if  the  choroid  Iw 
also  atrophied,  jwrniit  a  view  of  the  scleru.  Accninnlutton 
of  jiigment  frequently  occurs  at  the  borders  of  these  atrophic 
snots.  A  retinitis  externa  is  nearly  always  (tmoc'uttvd  with  a 
choroiditis,  wldeh  is  generally  tlie  primary  disea.se. 

A  retinitia  irtlenin  m  recognized  by  a  hypcncniia  and  cloiidi- 
nes.s.  The  jiapilla  i.s  indistinct,  sometimes  swollen  ;  extrava- 
sations and  wliiti.sh  iiio-tscs  occnr  in  tlie  supporting  fibres  and 
in  the  optic  nerve-fibre.'^;  and  the  walls  of  the  retinal  vessels 
may  sulier  u  ehange. 

Retinitis  STphUitica  is  the  commonest  form  of  retinitis,  and 
is  usually  assdcialed  with  <lise»se  of  the  eboroid  anti  iris.  The 
disease  may  lie  wrcumscrilwt!  or  diffuse. 

When  eirriimscn/ieil,  the  exudate  issti 
ves.scl  or  in  the  macular  region.  The  i 
date  priKliices  scars,  which  may  by  eimti 
ment  of  the  retina. 

In  the  diffuse  form,  the  retina  is  opaque,  more  particularly 
near  the  larger  vo.s.'sols.  Lympb-corpus<!les  infiltrate  the  inner 
retinal  layers  and  the  siipjHtrling  fibres  Ix-ci-me  thickened. 
Bliiish-wliitc  masse.H,  often  larger  in  m.c  than  the  |)apilla, 
occur,  CK|ieeially  in  the  macular  region,  and  the  retina  is  much 
thickened  in  the  alTected  parts.  Tlie  inflammatory  prothictji 
may  become  absorbed,  leaving  spots  under  whieli  the  clioroidal 
1 — 1  .._ 1  ...i,._i.  :.  _  ,](.[K>sitJon  of  pigment. 
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Atrophy  of  the  retina  sometimes  occurs,  and  this  is  diagnosed 
by  the  small  size  of  the  vessels  and  the  change  of  the  color 
and  indistinctness  of  the  papilla. 

The  choroid  and  the  vitreous  are  very  prone  to  become 
involved  in  a  syphilitic  retinitis.  Small  dust-like  particles 
seen  in  the  vitreous  are  due  to  implication  of  the  vitreous. 

Antisyphilitic  treatment  should  be  instituted,  although 
much  cannot  be  promised. 

Retinitis  albnminurica  is  nearly  always  a  bilateral  disease 
characterized  by  haziness  of  the  retina,  indistinct  margin  of 
the  papilla,  hemorrhages,  and  white  spots  occurring  about 
either  the  papilla  or  the  macula.  The  white  spots  frequently 
present  a  stellate  arrangement  about  the  macula,  and  thus 
make  this  form  of  retinal  disease  characteristic. 

The  disease  is  caused  by  changes  in  the  vessels  induced  by 
the  condition  of  the  blood  incident  to  renal  disease. 

The  prognosis  of  retinitis  albnminurica  is  grave,  except 
when  caused  by  scarlatinal  nephritis  or  })arturition. 

Retinal  detachment  occasionally  occurs  when  the  disease  is 
severe.  The  detached  part  is  opaque  and  fixed,  and  is  globu- 
lar in  shape. 

Retinitis  lenkaemica  is  characterized  by  pallor  of  the  fundus^ 
retinal  hemorrhages,  and  white  patches  due  to  the  exudation 
of  white  and  re<l  blood-corpuscles.  Sometimes  the  veins 
ap{)ear  red  and  the  arteries  yellow.  White  patches  with  red 
borders  occurring  near  the  equator  and  in  the  macular  region 
are  of  diagnostic  value  in  connection  with  pallor. 

Retinitis  diabetica  can  be  dijferejitiated  from  retinitis  albu- 
minurica  by  the  presence  of  groups  of  small  semicircular  or 
serrated  bright  spots  occurring  between  the  su})erior  and 
the  inferior  temporal  branches  of  the  central  artery,  by 
the  absence  of  the  stellate  arrangement  of  spots  about  the 
macula,  by  limited  opacity  of  the  retina,  and  by  a  normal 
papilla. 

Retinitis  haemorrhagica  is  the  result  of  changes  occurring  in 
the  retinal  vessels.  Heart  disease,  gout,  atheromatous  or  cal- 
careous degeneration  of  vessels  in  general,  pernicious  anaemia, 
syphilis,  and  sepsis  may  lead  to  retinal  hemorrhages. 

These  hemorrhages  often  terminate  in  atrophy  of  the  retina 
and  papilla. 

9— Eye. 


Sclerosis  of  the  retina,  sfi-callei]  n-tinilis  piffmentoxn,  is  a  ] 
Iiilalrral  iliweasc,  wHnetimes  cungenital,  freqiieiilly  hei-pditary, 
pliaraclcrized  l»j'  a  slow  and  progressive  Kbroits  tisHiieMlegeii- 
enition  with  or  witliout  a  deiKmition  of  pigment.  The  papilla 
is  rather  yellow,  its  margin  is  very  distinct,  the  retinal  vessels 
are  iiiiieh  rediictid  in  size,  and  the  retina  itself  is  no  longer 
transparent,  lint  upiHriirs  like  a  veil  over  the  eliorotdal  vessels, 
Pii/mcvki(hn  at  tirst  occnrs  in  the  perijihery  of  the  fundus, 
and  progressively  invades  the  more  central  parts.  The  pig- 
ment-spots api)ear  not  unlike  bone-corpuscles,  occurring  mure 
[larticniarly  along  the  sides  of  the  vessels. 

The  patient  has  frequently  malformations  not  only  of  the 
eyes,  but  also  of  other  (Kirts  of  the  body  ;  and  since  »  thinl  of 
the  cases  are  the  offspring  of  parents  who  are  blood- relations, 
CDnnnnguinitif  would  seem  to  be  on  important  rauae  of  the 
disease. 

Night-blindnem  (hemcralopia)  is  the  most  important  symp- 
tom. A  couceutric  contraction  of  the  visuid  field,  but  with 
fairly  normal  central  vision,  occurs  in  a  typicid  <-ase.  When 
the  vision  is  poor  from  the  l>e};inning,  nystagmus,  which 
renders  examination  difficult,  is  often  present.  A  posterior 
cortical  cataract  is  a  frequent  com[ilroation  ;  it  may  appear  as 
a  dot,  a  disk,  or  a  star. 

IWntvient  is  of  no  avail.  It  is  impoi-siblo  to  cheek  or  im- 
prove the  condition,  and  ihe  only  comfort  that  can  be  given 
is  the  fact  that  the  disease  advances  slowly.  The  patient 
sliould,  however,  be  instructed  to  protect  and  rest  the  eyes. 

DiagnosU:  Retinitis  (ligmentosa  might  be  confounded  with 
a  ciioroidilis  or  a  relinm-horoitUlUi  njiphilitica. 

The  pigmentary  speits  in  choniitlitis  are  traverse*!  by  the 
retinal  vetisels,  whicii  in  retinitis  pigmentosa  are  hidden 
l>ecause  the  dejHisit  ocelli's  in  the  inner  layer  of  the  retina. 
Choroiditis  is  nssocinled  with  atni|>liie  ehungcs  which  do  not 
occur  in  retinitis  i>igiiKiiti>sa.  In  retinix-horoiditis,  the  out- 
line of  the  chomidul  vi-ssets,  apparent  through  the  atrophied 
retina,  and  Ihe  pi^ment-sjNjIs  are  1u  be  seen  as  in  retinitis  pig- 
mentosa ;  yet  o)>aeities  in  the  vitreous  and  choroidal  changes 
in  the  ]>eriphery  and  in  the  macular  region  are  differentiating 
points.     In  some  cases  the  history  is  the  only  means  of  diag- 
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Anatomy. 

The  nerve-fibres  which  I'Drm  the  retina  collect  at  a  place  a 
short  (iifttance  to  the  nasal  siili-  of  the  jiosterior  \m\e  of  the 
bulh,  constituting  the  gKijiillii,  or  optic  disk,  wiiidi  ciin  nsiially 
he  seen  with  the  ophthalniosco{>c,  and  la  therefore  an  invalu- 
ahle  landmark  in  making  ophthiilmoscopic  cxaniinalionK. 

The  disk  is  &  roimd  or  uval  whitish  tijH)t  that  Iuih  a  ilinmeter 
of  aboTit  1.5  millimelre.4  {X  of  an  inch).  It  appears  nearly 
sixteen  times  larger  ii|>on  direct,  and  four  times  larger  ujwn 
indirect,  onhthalinowopic  examination.  The  {)apilla  is  uAen 
surrounded  liy  a  whitish  circle,  known  a.s  the  scli'ral  ring, 
which  rejiresents  the  cxgHised  edge  of  the  sclera.  A  blackish 
circle  exterior  to  this,  known  as  the  clioroidat  ring,  is  due  to 
the  view  of  the  pigment  which  is  sometimes  present. 

The  nerve-fibres  coming  from  the  constricted  head  of  the 
optic  nerve  diverge  in  all  directions  in  the  formation  of  the 
retina,  causing  an  excavation  of  the  disk.  This  is  but  excep- 
tionally in  the  centre  of  the  dihk,  and  can  be  retrognized  by  if« 
exceeding  whiteness.  This  excavation  is  physiological  and  is 
not  to  be  confoundwl  with  pathological  excavations,  which 
may  be  either  glauwunatotis  or  atrnphic.  The  glaucomatous 
excavation,  or  cupping,  diflers  from  the  atrophic  in  tliat  it  is 
deeper  and  the  lamina  cribrosii  is  pushed  Itack.  In  physiolog- 
ical excavations,  a  )>:irt  of-  the  dink  is  iiivolveil,  whereas 
[Kilhiiloffical  excavations  concern   the  entire  disk. 

The  intraocular  portion  oi'  (he  optic  nerve  is  the  papilla  or 
disk,  and  extends  liack  to  the  lamina  cribrosa,  whieii  consists 
of  the  iinicr  layer  of  (he  sclera  and  the  mmlified  choroid. 
The  lamina  cribrosa  presents  many  perforations  for  the  passage 
of  the  nerve-fibres,  which  up  to  this  point  only  have  sheaths. 
The  weakest  and  most  yielding  portion  of  the  tunics  is  the 
lamina  cribrosa,  and  acconlingly  an  increase  of  intraoi'ular 
tension  is  first  manifest  by  bulging  at  tins  place.  Moreover, 
the  sclera  surrounding  the  intraocular  )>ortion  of  the  nerve  is 
unyielding,  so  that  swelling  of  the  optic  nerve  <»iises  a  con- 
Btriction  interfering  with  the  nutrition  of  the  retina,  of  which 
the  internal  layers  arc  supplied  by  the  arleria  centralis  retitue. 
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The  central  arter;  and  vein  pass  throiigli  llip  nildillo  of  the 
intratHiiilar  ]ntrtion  of  tlie  optic  nerve,  hikI  [tatliological 
changes  of  tliis  part  cause  changes  of  circulation  and  nutri- 
tion which  may  impair  the  sight. 

Tlie  orbital  portion  of  the  optic  nerve  extenils  from  the 
lamina  crihrosa  to  the  optic  foramen.  Its  length  cxoecdH  the 
diMtance  from  the  optic  foramen  to  tlie  eycliall,  so  that  the 
movements  of  the  eye  are  not  inleifbred  with. 

The  ithaiOui  of  this  [lart  of  the  optic  nerve  are  three,  cor- 
responding with  the  pia,  arachnoid,  and  dura  mater.  The 
RiHice  between  the  arachnoid  and  dtira  is  the  siil>diiral  space; 
that  between  the  arachnoid  and  ])ia  the  Buharaclmoid  sjiace. 
These  s|»aees  communicate  posleriorly  with  similar  spaces 
between  the  meninges  of  the  bruin,  and  end  anteriorly  in 
blind  extremities  in  the  sclera. 

The  intracranial  portion  of  the  optic  nerve  extends  from  the 
optic  funimcn  to  the  chiasma,  and  is  alwut  one-third  of  an 
inch  in  length.  It  has  but  the  piul  slicuth,  the  others  cover- 
ing the  nerve  at  its  exit  from  the  optic  foramen. 

The  optic  nerves  unite  in  the  chiasma  in  sueli  a  way  that 
almnt  three-fiflhs  of  the  nerve-fibres  of  esicli  nerve  crt)ss  to 
the  olher  wide.  Accordingly,  only  two-fiOhs  remain  on  the 
same  side.  The  decussating  fibn-s  supply  the  na.sal  ludf  of  the 
eye,  the  odiers  the  tcmporid  half 

The  optic  nerve-fibres  from  the  chiasma  to  their  origin  in 
the  bnun  form  the  optic  tracts.  Some  nerve-fibres  have  l>cen 
tnictnl  to  the  eortitial  substance  of  the  uccipitid  IoIr-,  others 
to  the  fliwr  of  tlie  fourth  ventricle  to  the  nuclei  of  the  origin 
of  Ihe  motor  oculi,  Krom  the  intimate  relation  of  the  motor 
oculi  to  the  optic  nerve-fibres,  it  is  ea.sy  to  understand  why 
Itclit  siiould  cause  a  rcHex  cimtraction  of  the  (Uipil,  and  why 
liiilh  pupils  contract  ccmsenstially,  some  optic  nerve  fibres 
iif  a  single  eye  jwissinfr  to  the  nuclear  centres  of  both  of  the 
third  nerves. 

Malformations  and  Neoplasms. 
Congenital  malformations  of  the  i.piii'  nciver 
A  v„U,.,m.,  of  the  shcalh  of  the  o|.lic  .lerve  may  be  par- 
tial or  complete.     The  clelV  upuji    Hhii;li   the  existence  of  a 
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coloboma  depends  is  in  the  under  surface  of  the  nerve,  and 
accordingly  a  partial  coloboma  occurs  at  this  place. 

Congenital  atrophy  of  the  optic  nerve  produces  the  same 
picture  as  postnatal  atrophy. 

(hngciiital  glaucoma  always  produces  deep  cupping  of  the 
disk,  which  can  be  easily  demonstrated  with  the  ophthalmo- 
sco|)e. 

The  papilla  is  sometimes  apparently  reversed,  the  temporal 
pole  being  turned  toward  the  nose. 

Endotheliomas,  various  kinds  of  sarcoma,  gliomas,  fibromas, 
nenro-fibromas,  tubercle,  and  gnmmata  have  occurred  in  the 
optic  nerve,  and  may  not  produce  characteristic  appearances. 

Injuries. 

The  opti(;  nerve  may  be  injured  by  foreign  bodies,  as  bul- 
lets ;  or  cuts  which  involve  the  orbital  structures. 

Hyaline  cmicretions  are  rarely  found  in  the  tissues  of  the 
papilla. 

Ii^uries  of  the  skull,  either  concussion  or  fracture,  may 
damage  the  optic  nerve,  which  after  a  time  becomes  atrophic. 

Unfortunately  little  or  nothing  can  be  done  in  cases  of 
optic-nerve  injury. 

INFLAMMATIONS. 

Inflammations  of  the  optic  nerve  are  classified  as  intraocular^ 
when  the  papilla  shows  evidences  of  disease ;  and  as  retro^ 
bulbar,  when  the  disease  is  confined  to  the  orbital  portion  of 
the  nerve. 

Papillitis. 

Definition :  A  j)aplllitis,  or  inflammation  of  the  intraocular 
portion  of  the  oj>tic  nerve,  is  a  chronic?  disease  characterized 
subjectively  by  disturbance  of  vision  and  objectively  by  intra- 
ocular changes. 

Ophthalmoscopic  picture :  The  disk  is  changed  in  color,  its 
margin  is  indistinct,  and  it  appears  enlarged.  The  arteries 
are  smaller,  and  the  veins  larger  and  tortuous  because  of  their 
compression  by  the  swollen  nerve-head  between  the  unyield- 
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ing  sclera.  The  ]>a[)illa  is  actiiallv  swollen,  so  timt  it  extends 
farther  furwaiii  than  usual. 

When  the  papilla  does  not  show  signs  of  grotiL  inflammation 
and  the  circiim[Kipillary  portiou  of  the  retina  is  involved,  the 
Oflndition  is  called  a  papUhrdiniliit.  In  this  disease  the 
o|)hth:ilmoso<)pi(!  picture  is  that  of  a  niihl  [lapillitis  with 
exud^ites  in  the  ci  renin  papillary  jMirts  of  the  retina ;  the  vessels 
may  he  hut  slightly  changed  in  apiwarance. 

Etiology:  A  papillitis  may  be  due  to  intracranial,  orbital, 
systemic,  or  localizeddiscases;  and  to  injuries  or  primary  affec- 
tion of  the  nerve. 

The  vitracraniat  causes  of  papillitis  are  basilar  meningitis, 
either  traumatic,  tuheroular,  syphilitic,  pyiemic  (espceially 
from  disease  of  the  middle  ear),  or  epidemic  cerebrospinal 
meningitis;  cerebral  (cxtrameningeal  and  intra  meningeal) 
abscesses;  tumors;  aneurysm,  esjiecially  in  the  cavernous 
sinus ;  hemorrhage,  particularly  when  the  meninges  at  the 
base  are  torn ;  hydrocephalus  of  children  ;  and  thrombosis 
of  the  sinuses.  Papillitis  when  due  tu  the  altove  cause.t  is 
usually  bilateral. 

Gerebml  tumors  and  li}/i{i-ocepha/iis  ])roduce  an  increase  of 
intracranial  pressure,  and  the  cerebn>spinal  liquid  finds  its 
way  between  the  sheaths  of  the  optic  nerves,  causnig  on  tpdema 
of  the  papilla,  known  as  choked  disk.  Inflammatory  dlaeaaeg 
at  the  base  of  the  braiu  may  reach  the  papilla  Ity  simjde 
extension  along  the  nerve. 

The  oriitfU  causes  are  tumors,  orbital  cellulitis  of  what- 
ever cau.se,  and  pressure  by  the  bony  walls  of  the  optic  fora- 
men. 

The  ayxtnnie.  diseases  which  produce  [>apillitis  are  the  acute 
infectious  diseases*,  syphilis,  dial)etes,  aniemia,  chlorosis,  and 
lead -poison  ing.  Uterine  aflections,  (iisea.ses  of  the  other  eye, 
chorea,  or  myelitis  may  be  the  cause  of  a  ))apillitis.  As  a 
con.sequence  of  rheumatism  or  pral imposition  thereto,  papillitis 
has  been  known  to  occur. 

The  prognosis  of  a  ]iapiltttis  depends  upon  the  intensity  nf 
the  inflammation,  but  is  never  go(Hf.  The  damage  to  vision 
varies  with  the  degree  of  atrophy  which  follows  the  inflam- 
mation. 

The  treatment  of  papillitis  consists  in  correcting  the  cause, 
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ir])OS5ihle,  and  in  rest  of  the  eyes  and  the  use  of  diaphoretics 
and  alteratives. 


Retrobnlbar  Neuritis. 

Ssrmptoms :  This  affects  the  orhital  portion  of  the  optic 
nerve,  and  may  be  either  aciUe  or  chronic.  The  papilla  does 
not  show  any  characteristic  change,  except  in  the  later  stages, 
when  atrophy  may  occur.  The  vision  is  impaired,  and  very 
often  there  is  a  central  scotoma. 

An  acute  retrobulbar  neuritis  is  usually  due  to  a  cold,  and 
is  best  Ireaied  by  rest  of  the  eyes ;  and  in  the  early  stages  by 
the  use  of  diaphoretics,  as  pilocarpine  and  the  salicylates. 
The  prof/noai.'i  is  usually  good. 

Chronic  retrobulbar  neuritis  is  usually  due  to  tobacco-  and 
alcohol-poisoning ;  but  may  occur  in  conse<iUcnc(»  of  |)oisoning 
by  stramonium,  load,  sulphur,  chloral,  and  the  iodides;  and 
occiisionally  complicates  diabetes. 

The  visual  field  is  contracted,  and  a  central  scotoma,  first 
for  green  and  red  only  and  later  absolute,  is  demonstrable 
upon  perimetric  examination.  Chronic  retrobulbar  neuritis 
begins  in  middle  age  of  men,  who  are  more  subject  to  the 
influences  of  various  poisons  than  women. 

The  trntiincnt  consists  in  comi>lete  abstinence  from  tolmcco 
and  alcohol,  or  removal  from  the  poisonous  influence,  and  the 
use  of  strychnine,  which  niay  be  used  hyiKHlermatically, 
increasing  the  dose  to  tolerance,  or  administered  internally  in 
the  form  of  a  mix  vomica  prepai-ation. 

The  reanlt  of  the  treatment  is  good  in  recent  cases ;  not  .so 
good  when  considerable  atrophy  has  already  occurred. 

Atrophy. 

Varieties:  Atrophij  (Fig.  20)  of  the  optic  nerve  presents 
three  pictures,  and  is  accordingly  classified  as  simple,  jwst- 
papillitic,  or  retinitic. 

Etiology:  Simple  atrophy  may  be  due:  (1)  to  descending 
degeneration  of  the  nerve-fibres,  caused  by  cerebral  diseases 
which  c()i]i press  the  optic  nerve  or  tract ;  (2)  to  gray  degenera- 
tion of  the  fibres  in  consequence  of  cerebral  or  spinal  diseases; 
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(3)  to  an  acute  or  chronic  retrobnlbar  neuritis ;  (4)  to  a 
bolus  of  the  arteria  centralis  retiiiic ;  (6)  to  various  forniB  of 
retinitie ;  (6)  to  injuries  affecting  the  continuity  of  the  nerve  ; 

Fio.  20. 

■ 

I  and  (7)  to  exposure   to  cold, 

mental  emotion. 

A  poai-papUlitIc  nirophif  folliiws  a  papillilie,  and  is  accord- 
ingly due  to  the  cause  of  the  papillitis. 

Hdinilic  aliophy  is  likewise  due  to  the  causes  of  retinitis, 
retinitis  pigmeDtosa,  and  choroidoretinttis  specifics,  with  which 
it  frequently  occurs. 

The  atrophic  excavation  which  occurs  in  simple  alronhy 
permits  a  view  of  the  lamina  cribrosa  which  gives  the  tlisk 
the  Htippled  appearance.  The  lamina  crihrosa  is  not  pushed 
back  in  the  atrophic  excavation  as  it  is  in  glaucomatous  cup- 
ping. The  jiajtilla  l>eing  swollen  during  a  papUlillv,  never 
atrophies  to  the  extent  of  producing  an  excavation,  and  this 
is  the  reason  the  physiolt^ic  cup  is  filled  in. 

The  prognosis  of  atrophy  of  the  optic  nerve  is  unfavorable, 
yet  post-papilliiic  or  reliiiitic  atropliy  may  not  beccmie  pro- 
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The  appearance  of  the  ftrndus  of  the  three  forms  of  atrophy 
can  be  understood  from  the  following  scheme : 


Color  of 
disk. 


Margin  of 
disk. 


Surface  of 
disk. 


Simple  atrophy. 


Bluish    or  greenish- 
white  and  stippled. 


Po^'papiUiiic  atrophy. 


Very     distinct 
regular. 


Hazy,  bluish  or  gra^< 
ish-whito  and  uni- 
form. 


Rdinitic  atrophy. 


Dirtv  yellow  or  dark 
reddish -gray. 


and    Not     more     distinct    Blurred, 
than  normal,  blur- 
red in  places ;  often 
irregular. 


Larger     reti- 
nal vessels. 


Slightly  concave : 
physiologic  cup  not 
lillcd  in. 

Normal  or  nearly 
normal  in  size. 


Flat ;  physiologic  ex- 
cavation filled  in. 


Diminished  in  size, 
the  arteries  in  t>ar- 
tieular ;  white  lines, 
due  to  thickening  of 
their  walls,  are  seen 
along  the  vessels  in 
places. 


At  times  concave. 


Very  considerably  di- 
minished in  size  or 
absent. 


The  treatment  should  \ye  instituted  according  to  the  cause. 
Strychnine,  iodides,  and  mercury  may  be  tried,  but  with  little 
prospect  of  success. 

FUNOTIONM.  DISEASES  OF  THE  E7E. 

Amblyopia  is  a  term  which  expresses  defective  vision  not 
due  to  refractive  errors.  It  may  be  congenital ;  or  occur 
from  disuse  of  the  eye. 

Congenital  amblyopia  may  complicate  various  congenital 
anomalies  of  the  eye,  as  high  degrees  of  a.stigmatism  or 
hypermetropia,  coloboma  of  the  iris,  choroid  or  cih'ary  body, 
hydrophthalmos,  and  microphthalmos.  It  is  usually  unilateral, 
and  may  not  be  noticed  for  many  years. 

Amblyopia  ex  anopsia  implies  defective  vision  from  disuse 
of  the  eye. 

The  ciisuse  may  be  due  to  opacities  of  the  cornea  or  lens 
which  were  cau.sed  in  infancy.  After  development  of  the 
eye,  which  is  completed  in  adult  life,  disuse  of  the  organ  is 
not  likely  to  produce  amblyopia.  Strabismus  occurring  dur- 
ing infancy  often  leads  to  amblyopia  which  may  affect  half 
or  all  of  the  retina. 
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la  some  cases  of  converr/ent  strabistntis,  tlic  objects  in  the 
temporal  half  of  the  field  of  the  squinting  eye  are  geenj. 
whereas  those  in  the  nasal  half  arc  not,  from  regional  exclusion, 
which  favors  single  vision. 

Tiie  treatment  for  amblyopia  ex  anopsia  consists  in  use  of 
the  eye,  either  by  bandaging  the  other  or  by  jwrforming  an 
operation  to  remove  a  cataraelotis  lens.  Discission  may  be 
done  in  infancy  after  throe  months  of  life,  and  the  sooner  it 
is  done  the  better  will  be  the  result. 

Hyaterical  amblyopia  is  fiwjuently  observed  in  young  hys- 
terical female  subjects,  and  is  ciiaractcriKcd  by  an  alisence  of 
intraocular  change  together  with  ini)m!rmenl  of  vision. 
Perimeli'ic  exdmlnation  shows  a  concentric  eontniction  of  the 
visual  field,  which  becomes  smaller  the  longer  the  patient  is 
examined.  The  pi-oifnosiv  is  go(Kl  in  most  eases.  The 
Ireatment  consists  in  the  use  of  tonics,  electricity,  and  sug- 
gestion, which  sometimes  relieve  all  symptoms  in  a  short 
time. 

Asthenopift,  or  inability  to  use  the  eyes,  sometimes  com- 
plicates neurastbeniu  and  hysteria.  Use  of  the  eves  causes  pnin 
or  fogginess  of  vision,  which  prevent  the  patient  from  using 
ihem.  itefmctive  errors  and  muscular  asthenopia  arc  not 
present  in  hysterical  asthenopia.  Electricity  anu  suggestion 
nave  been  found  useful  in  some  cases,  but  often  very  litlle  Is 
accomplished  by  any  treatment. 

Amblyopia  sometimes  occurs  in  consequence  of  slight  cere- 
bral changes  involving  the  optic  tract.  The  more  scriiius 
cerebral  diseases  usually  produce  changes  of  the  optic  nerve, 
as  jKipillitIs  or  atrophy. 

Amaurosis  implies  uhsolute  blindness  which  is  not  due  to 
changes  in  the  refractive  me<lia.  It  may  be  temporary  or 
permanent.  Urromic  jxtisoning  may  prtMluce  temporary  ninau- 
rosis;  cerebral  lesions,  permanent  blindness. 

Ai/uittrosis  fxirtiaiU  fugax  is  a  form  of  temporary  blin<l- 
neas  due  to  some  central  cause.  An  attack  often  l>egins 
with  headache  and  vomiting,  and  after  objects  have  for  a 
short  time  apjicarcd  blurred,  vibi-aliiig.  and  sparkling,  blind- 
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ness  supervenes.     Vision  returns  soon  in  most  cases  and  the 
sight  is  not  damaged. 

Achromatopsia,  or  color-blindness,  may  be  congenital  or  ac- 
quired. 

When  congenital  it  may  be  partial,  in  which  case  only  certain 
colors  cannot  be  distinguished  ;  or  complete,  when  all  objects 
appear  gray.  Color-blind uess  for  red  is  the  most  common 
form  of  congenital  color-blindness,  and  males  are  more  subject 
to  it  than  females. 

The  detection  of  color-blindness  is  of  great  importance  in 
railway  employ^^s,  who  should  be  able  to  distinguish  colors  in 
order  to  interpret  signals.  In  order  to  test  the  perception  of 
colors,  skeins  of  worsted  of  many  shades  of  the  primary 
colors  are  given  the  person  to  be  examined,  and  he  should  be 
requested  to  put  aside  all  skeins  which  to  him  appear  blue, 
red,  green,  etc.,  as  the  case  may  be. 

Acquired  color-blindness  is  due  to  disease  of  the  retina, 
optic  nerves,  or  optic  tracts,  and  never  to  disease  of  the 
media.  The  loss  of  perception  of  color  is  gradual,  some 
colors  being  recognized  longer  than  others. 

Green,  red,  yellow,  and  blue  fail  to  be  recognized  in  the 
order  given  in  disease  of  the  optic  nerve. 

Hemeralopia  is  a  symptom  of  many  diseases,  and  implies 
that  although  the  vision  during  the  daytime  is  good,  at 
night  it  is  bad,  or  even  nil.  Peripheral  opacities  of  the 
cornea  or  lens  in  bright  light  do  not  interfere  with  the 
course  of  the  rays  of  light  through  the  contracted  pupil,  but 
interfere  seriously  with  it  in  the  dark,  when  the  pupil  is 
dilated. 

When  the  peripheral  portion  of  the  retina  is  diseased,  the 
central  portion  is  sufficient  to  give  good  vision  during  the 
daytime,  the  pupil  being  contracted ;  but  at  night  vision 
suffers  to  the  extent  of  the  retinal  disease. 

Hemeralopia  is  sometimes  observed  in  individuals  whose 
physical  condition  is  below  par  because  of  insufficient  or  im- 
proper ffMjd.  It  not  infrequently  occurs  in  jaundice,  chronic 
alcoholism,  or  pregnancy.  The  prognosis  is  good,  and  the  suc- 
cess of  the  treatment  depends  upon  the  restoration  of  health. 
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Nyctalopia  implies  good  vision  at  night,  when  tlie  pupil  is  ] 
dilated,  and  liail  during  the  day,  when  tlie  pupil  is  contmctod. 
The  ciirnea,  or  lens,  has  a  central  opacity,  or  the  retina  is  ] 
centrally   diseased   when   there   is   nyL-talopia.      In   chronic  i 
retrobulbar  neuritis  nyctalopia  is  a  prominent  syroptom. 

THE  MUSCLES  OF  THE  EYEBALL. 
Anatomy. 

The  eve  has  two  kinds  of  muscles,  extrinsic  and  in- 
trinsic 

The  eztrinsie  muscles  are  six  in  number,  and  their  function 
is  to  change  the  direction  of  the  eye  so  that  objects  may  I»e 
brought  into  the  field  of  vision.  These  are  the  suporior,  in- 
ferior, external,  and  internal  recti,  and  the  superior  and  in- 
ferior oblique  (Fig.  21). 

The  Intrinsic  moBclfls  are  the  ciliary  and  sphincter  piiiiillffi, 
which  are  concerned  respectively  in  accomnHxlation  anil  con- 
traction of  the  pupil.  These,  like  the  sn{)erior,  internal,  and 
inferior  recti,  and  the  inferior  oblique,  are  supplied  by  the 
third  nerve;  and,  owing  to  the  intimate  relation  in  the  fioor 
of  the  fourth  ventricle  of  the  nuclei  of  the  nerve-fibres  to  the 
ciliary  muscle,  the  iris,  and  the  four  extrinsic  mnseltw,  con- 
vei^nce,  accommodation,  and  contraction  of  the  pupil  are 
associate<l  sicts. 

Axes,  planes,  and  meridians :  The  MigilUtl,  oiitie,  or  anla-n- 
poufcrlor  lu-i/'  i.f  the  bulli  i<  a  line  extending  from  the  centre 
of  the  cijnii'n  ti>  tin'  pu-terior  |»»le.  The  fiminl  aj-ii>  is  a  line 
which  extends  from  the  yellow  s|>ot  to  the  cornea  in  the 
direction  of  the  object  looked  at.  The  visual  and  the  anterw- 
imsterior  axes  praclicully  coincide. 

The  centre  of  motion  of  the  bulb  is  a  point  on  the  antero- 
)H>sterinr  ax'ia  one  line  W'hind  its  centre. 

When  a  hori/<>ul:d  plane  passes  through  the  anteroposterior 
diameter  of  the  liulb,  it  forms  at  its  intersection  with  the  ex- 
ternal surface  of  the  bull)  the  horiximfal  meritUtni. 

A  vertical  plane  passing  through  the  antcropowterior  diame- 
ter forms  at  its  intersection  with  the  external  surface  of  the 
bulb  the  veiiieal  meriiiian. 
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The  equatnridl  mrri'tfinn  ri'prosciits  the  intersection  of  a 
plane  |ia.s.sing  throngli  the  <^ntre  of  motion  an<)  pcr|>enilicular 
to  tlie  iinterojK)sterior  axJH  with  the  external  surface  of  the 
bulb. 

The  horizontal,  or  frontal,  nxia  of  the  bulb  is  a  lino  |>aRsing 
through  the  horizontal  inori<liun  at  right  angles  to  the  antero- 
posterior axis  at  the  centre  of  motion. 


The  rcrllrtil  aj-k  of  the  holb  is  a  line  [Hissing  throngli  the 
vertical  meriilian  at  right  angles  to  thf  anl('n)posterior  axis  at 
the  centre  of  motion. 
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A  line  connecting  the  centre  of  motion  uf  eacli  eyo  forma 
the  bane-line. 

A  plane  passing  through  the  centre  of  the  base-line  and  1 
perpendicular  to  it  is  called  the  median  plane. 

The  tifnud  j>liine  [uirises  through  the  base-line  and  the  visual 
axiM  or  lincR. 

The  plane  pa.'ised  Ehrough  the  centres  of  origin  and  insertion 
of  an  extrinsic  masclt!  and  the  centre  of  motion  of  the  bnlb,   ' 
is  called  a  muKcle-plane. 

Each  extrinsic  mnscle  when  functioning  alone  moves  the 
eye  around  the  so-called  axis  of  tuiniiiff,  which  is  perpendicular 
to  the  muscle-plane  and  pauses  through  the  centre  of  motion. 

Positions  of  the  eyeball :  An  eye  is  said  to  be  in  llic  prbiuiry 
poKilion  when  the  miiscU's  are  perfectly  balanced  and  the  visual 
lines  are  in  a  lioriKontal  plane  and  tHirallel  to  the  median  plane ; 
other  positions  are  ffcomltii-^.  In  studying  ihe  action  of  a 
muscle  the  change  of  position  of  the  centre  of  the  cornea, 
either  elevation  or  depression,  and  udduclion  or  nlHluction, 
sliould  i>c  noted  ;  also  the  niovomcnt  of  the  point  of  inter- 
section of  the  ciiuatorial  and  vertical  meridians  on  the  top  of 
the  eye. 

When  this  point  moves  toward  the  nose  it  implies  nam!,  or 
+  ir/icel  rotation;  and  wlicn  toward  the  temple,  temporal,  or 
—  vhefl  ratal  ion. 

The  internal  rectus  arisen  from  the  tendon  of  Zinn  and  the 
inner  margin  of  the  optic  foramen,  and  terminates  in  an  ajion- 
ourosis,  four  anti  one-half  lines  broad,  which  is  inserted  into 
the  sclerotic  coal  about  three  lines  from  the  internal  margin 
of  the  cornea.  It  is  the  broadest  of  the  recti  ocular  mnwtcs, 
and  pidls  the  cornea  directly  inward  (adduction)  and  there  is 
no  nheel  rotation. 

Tlie  external  rectus  is  the  longest  of  the  recti  muscles  and 
has  two  heads  of  origin  :  The  upj>er  one  arises  from  the  outer 
mai^in  of  the  optic  fonuin'ri,  ;init  liic  lowi-r  jiartly  from  the 
tendon  of  Zinn  and  jwrlly  i'r<ini  a  |Hiin(cd  |>ri>ces8  of  bone  on 
the  lower  margin  of  the  >phcimiiliil  lissiirc.  It  terminates  in 
an  aponeurosis  three  and  a  half  lines  ljr«id,  which  is  inserted 
into  the  sclerotic  coat  almuf  four  lines  from  the  outer  margin 
of  the  cornea;  and,  like  the  inlernol  rectus,  on  u  level  with 
the  centre  of  it. 
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This  muscle  pulls  the  cornea  directly  outward  (abduction), 
and  there  is  no  wheel  rotation  since  the  vertical  axis  remains 
unchanged. 

The  movements  of  the  centre  of  the  cornea  are  in  the  line 
of  the  horizontal  meridian  during  the  action  of  either  the  ex- 
ternal or  the  internal  redm,  and  hence  there  is  neither  elevation 
nor  depression  of  the  eye. 

The  action  of  either  of  the  other  four  extrinsic  muscles  causes 
either  adduction  oral)ducti()n,  elevation  or  depression,  and  nasal 
or  temporal  wheel  rotation  :  their  action,  therefore,  produces 
compound  motion. 

The  superior  rectus  is  the  thinnest  and  narrowest  of  the  recti 
muscles,  and  arises  from  the  up|>er  margin  of  the  optic  fora- 
men and  is  inserted  obliquely  by  a  tendinous  expansion  into 
the  sclerotic  between  three  and  four  lines  from  the  superior 
margin  of  the  cornea. 

The  superior  rectus  elevates  and  adducts  the  centre  of  the 
cornea,  and  nasal  wheel  rotation  takes  place. 

The  inferior  rectus  has  a  common  origin  with  the  internal 
rectus,  and  is,  like  the  superior  rectus,  obliquely  inserted  into 
the  sclerotic,  the  inner  edge  two  and  a  half,  and  the  outer  three 
and  a  half,  lines  from  the  lower  margin  of  the  cornea. 

The  inferior  rectus  depresses  and  adducts  the  centre  of  the 
cornea,  and  the  wheel  rotation  is  temporal. 

The  superior  oblique  arises  about  a  line  al)ove  the  inner  mar- 
gin of  the  optic  foramen  and  passes  forward,  upward,  and  in- 
ward to  the  upper  inner  angle  of  the  orbit  to  a  ring  of  fibro- 
cartilaginous tissue,  through  which  it  continues,  and  is  then 
reflected  backward,  outward,  and  downward  beneath  the  supe- 
rior rectus  to  be  inserted  by  a  fan-shaped  aponeurosis  into  the 
sclera  between  the  suj>erior  and  external  recti  muscles,  and 
midway  between  the  margin  of  the  cornea  and  the  entrance  of 
the  optic  nerve. 

The  superior  oblique  causes  principally  nasal  wheel  rotation, 
and  the  centre  of  the  cornea  is  depressed  and  abduct e<l. 

The  inferior  oblique  arises  from  a  depression  in  the  orbital 
plate  of  the  superior  maxillary  bone,  external  to  the  orifice  of 
the  nasal  duct,  and,  passing  outward,  backward,  and  upward. 


144 


THE  MUSCLES  OF  THE  EYEBALL. 


first  beneath  the  inferior  rectus  and  then  between  the  external 
reetus  and  eyeltall,  is  inserted  by  a  rnn-shaped  aponeurosis  into 
the  gclerotic,  near  the  insertion  of  the  superior  oblique.  The 
anterior  edge  of  tlie  insertion  is  five  lines  from  the  cornea,  and 
the  posterior  edge  two  lines  from  the  entrance  of  the  optio 
nerve. 

The  inferior  oblique  more  particularly  causes  temporal 
»-|ieel  rotation,  and  the  centre  of  the  cornea  is  elevateii  and 
abduct«d. 

Sununuy  of  Actions : 


Adduction  of  centre  of  comou 
AbdiiL-tion  of  WHiire  of  ooniea. 
KlevBtioii  of  c«DiK  of  corn^. 
Addiirtion  nf  centre  uf  corneu. 
Na«al  wheel  roiatiun. 

Highett  point  of  tlie  Ti-rlinil  meridiun  muves  lownrd 

De[ire8iiio[i. 
Adduction. 
Ttniponil  wheel  rolBtion. 

Illghrtt  point  of  the  Tenical  meridian  nirivea  toward 
,      liie  temple. 
Dcfjiwion. 

(  Kiev Ht ion. 
Abduction. 
Temporal  wheel  rotation. 

ftiperior  rectus  nnd  inferior  oliliijue — Elevation. 

Inferior  m?tas  and  su|ieriiir  obliqiii' — Depression. 

Siijierior  and  internal  recti  and  interior  uhliqiiK— KleTBliim  nnd  adiliiclion. 

Superior  and  eiternnl  rei'ti  and  inferior  obli(|iie— Elevnlion  and  abduction. 

Inferior  and  internal  recti  and  superior  oblique — DejiresBion  and  adduclion. 

Inferior  and  exiemsl  recti  and  superior  oLilique — lte|>reaaion  and  abdaction. 

The  extrin.-'ic  twiilnr  niiiselcs  receive  their  blood-supply  from 
the  ophthalmic  artery. 

The  Benaory  nerves  are  from  the  trigeminus,  mostly  from 
the  first  division,  btit  aliw  from  the  orbital  branch  of  the 
second  division. 

The  motor  nervcB  are  tlie  third,  fourth,  and  sixth.  The 
third  siipplii'S  the  riiii)erii>r,  inferior,  internal   recltis,  nnd  infe- 
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rior  oblique;  also  the  iutrinsic  muscles,  the  ciliary  and 
sphincter  pupilhs;  and,  finally,  the  levator  i)al|)ebrai  siiperi- 
om,  and  explains  the  existence  of  ptosis,  paralysis  of  accom- 
moflation,  ililatation  of  tlie  pupil,  and  divergence  (paralysis 
of  the  adductors). 

The  fourth,  or  pathetic,  nerve  supplies  the  superior  oblique; 
and  the  eiclJty  or  abduceus,  the  external  rectus. 

ANOUALIES  OF  THE  MOTOR   APPARATUS. 

The  anomalies  ui'  the  motor  apjiaratus  of  the  eyes  include 
httiTOjjhoria ;  BlriibinMim,  or  /leU-rolroj/ui,  which  may  be  jMira- 
lytic  or  non-i>aralytic;  and  nysUigvuis. 

When  the  extrinsic,  or  extraocular,  muscles  are  in  [lerfect 
eouilihrinm  and  the  vi^'Ual  linos  are  kept  parallel  with  little 
effort,  the  normal  condition,  or  orthophoria,  exists. 

When,  however,  a  tendency  to  deviation  of  the  eyeball  occurs, 
and  this  can  be  overcome  by  8i)ecia!  effort,  hoterophoria  is  the 
name  given  to  the  condition. 

When  the  tendency  (o  deviation  cannot  he  overcome  and 
the  visual  lines  are  not  directed  to  the  same  point  of  regard, 
strabismus,  or  beterotropia,  results. 

Heterophoria. 

Heterophoiias  are  divided  according  to  the  tendency  of  the 
visual  lines  as  follows :  emphoria,  cxophoriu,  hyperphoria, 
hyperfgophoria,  and  hyperexophoria. 

Esophona  occura  when  the  visual  lines  tend  to  turn  imcard, 
owing  to  the  8Ui)eriority  of  aclion  of  the  corresponding 
mnscleg. 

To  dcmonsfmie  the  presence  of  an  esophoria,  a  card  should 
he  put  before  one  eye  and  the  patient  told  to  observe  a  fixed 
point  with  the  other.  On  removal  of  the  card  it  will  be 
noticed  that  this  eye  makes  a  slight  excursion  ontwanl. 
While  the  card  covered  the  eye  it  was  slightly  lumed  inward. 
After  removal  of  the  card  it  is  necessary  for  the  eye  to  make 
an  excursion  outward  in  onler  to  bring  the  visual  lines  upon 
the  snme  point  of  regard. 


146         ANOMALIES  OF  THE  MOTOR  APPARATUS. 

The  degree  of  esophoria  can  l>e  (leterniined  by  seating  the 
patient  at  least  twenty  feet  from  a  Mtun-e  uf  light  (a  caudle 
aatjwera  very  well)  and  placing  horizontally  before  one  eye 
a  Maddox  rod  and  l>efure  the  other  a  prism,  l>aae  out,  which 
will  bring  the  vertical  strip  or  lar  of  liglit  through  the 
light. 

The  degree  of  the  prism  represents  the  degree  of  esophoria, 
It  will  be  noted  that  in  esophoria,  the  Maddox  ro<l  being 
before  the  patient's  right  eye,  the  strip  of  light  will  lie  to  the 
patient's  right  of  the  light. 

Convergence  and  accommodation  must  not  be  used  in 
making  this  test  to  determine  the  muscular  ctjtiilibrinm,  and 
hence  a  distance  of  at  least  twenty  feet  Ijet^vcen  the  jiatient 
and   light  is  essential  to  make  the  test  of  value. 

Ezophoria  occurs  when  the  visual  Hues  tend  to  tlhaye. 

When  one  eye  is  covered  with  a  card  there  is  a  ten<lency  to 
divergence  ;  after  removal  of  the  card  the  eye  makes  an  ex- 
cursion inwanl. 

With  Ihe  aid  of  a  Maddox  hk!  horizontally  placed  the  pres- 
ence of  esophoria  can  be  determined,  the  atrip  of  light  being 
toward  the  nasal  side  of  the  eye  before  which  the  rod  is 
placed. 

The  drifree  of  tiie  prism,  with  the  base  in,  which  brings  the 
bar  of  light  and  the  liglit  in  a  line  represenLs  the  degree  of 
exophorift. 

Hyperphoria  is  that  condition  of  the  ocular  mnscles  which 
produces  a  tendency  of  the  visual  line  to  pass  above  that  of 
the  other  eye.  When  the  visual  tine  of  the  riglit  eye  is 
above  that  of  the  lefl,  right  hy|>er]>horia  exists^  when  the 
visual  line  of  the  led  eye  is  above  that  of  the  right,  then 
there  is  left  hyperphoria.  The  superior  rectus  of  the  right 
eye  causes  more  elevation  of  the  cornea  than  the  suj>erior 
rectus  of  the  other  in  right  hyperphoria.  In  left  hyper|ihoria 
the  condition  is  reversed. 

The  Maddox  rod  vertieally  plaecti  Itefore  the  right  eye 
shows  the  existence  of  right  hyperphoria  when  the  bar  of 
light  is  below  the  light,  and  left  hyperphoria  when  above. 

HyperesophoriA  is  the  condition  in  which  there  is  the  com- 
pound tendency  of  the  visual  line  to  rise  above  the  other 
and  also  to  pass  in^vard. 
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In  hrperexophoria  tlie  vi^iinl  line  has  a  tendency  to  pass 
outward  and  to  rise  above  tlie  othtT. 

The  causes  of  the  heterophorias  may  be  organic  or  futtc- 

Tlie  organic  causes  are  muscular  weakness,  which  may  be 
due  tn  gmallness  of  the  muscle,  the  point  of  insertion,  and  the 
size  of  the  eyeball.  Weakness  may  also  occur  after  exhaust- 
ing diseases  or  i>revioii3  paralysis. 

The  fbnctioiial  caiueB  depend  upon  the  association  of  con- 
vet^nce  and  accommodation.  During  the  various  degrees  of 
accommodation,  convergence  in  normal  eyes  is  so  regulated 
that  the  muscular  equilibrium  is  perfect.  Eyes  with  refrac- 
tive errors,  as  hvfwrmetropia  and  myopia,  demand  more  or 
less  accommodative  effort  tnan  the  normal  eye.  The  myopia 
eye  requires  loss,  the  hyiM?rmetropic  eye  more,  accommo<faiion 
than  the  normal  eye,  alt  fixing  for  the  same  distance. 

In  myopia,  less  demand  tn-ing  made  upon  the  accommoda- 
tion, less  is  required  of  the  internal  recti ;  aiid  hence  a  weak- 
ness, or  insufficiency,  of  the  internal  recti  may  develop. 

In  hypermetropia  more  accommodative  effort  is  required  to 
see  well  nearby  than  in  emmetropia,  and  hence  the  demands  on 
the  internal  recti  are  greater  than  are  normally  required, 
resulting  in  increase  of  function,  development,  and  strength. 
The  internal  recti  would  then  be  relatively  stronger  than  the 
external. 

Insufficiency,  or  weakness  of  the  intern!  manifests  itself, 
when  accommodative  effort  is  prolonged  for  neiir  use  of  the 
eyes  by  indistinct  vision,  diplopia,  and  headache.  This  con- 
stitutes muscular  asthenopia,  which  is  characteristic  in  that 
the  symptoms  subside  when  one  eye  is  closed  and  no  con- 
vergence is  necessary. 

The  treatment  of  the  heterophoriaa  depends  upon  the  amount 
of  trouble  they  occasion  and  the  cause.  When  no  disagree- 
able symptoms,  either  ocular  or  reHex,  occur,  they  may  be  dis- 
re^rded.  Refractive  errors  should  in  every  case  be  corrected, 
and  special  attention  should  Ims  given  to  the  correction  of 
astigmatism  when  it  is  present.  Prisms  may  be  employed  in 
some  case.*  when  the  degree  of  the  heterophoria   does   i 
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exceed  6  degrees.  A jirisni  of  3  degrees  could  Iw  used  l>efore 
each  eye  to  get  tlio  effect  of  G  d^rces,  for  the  weight  of  tlie 
glass  and  the  dispersion  of  light  militate  ngaiuKt  the  use  of 
strong  prisms. 

In  esaphoria  the  proper  |)ri8ni  with  the  base  out  may  give 
relief;  in  exophoria  the  prism  should  have  the  base  in;  and 
in  kypernhorla  the  base  should  be  down. 

It  will  be  observed  that  the  base  is  always  directed  to  the 
side  of  the  weaker  muscle. 

In  order  to  develop  the  weaker  muscles  they  may  be  exor- 
cised by  the  use  of  prisms  so  placed  that  an  additional  effort 
is  imposed  ii|ion  the  muscle  to  be  exercised.  These  priMms 
may  be  mounted  in  a  so-L'nIIcd  ip-nb-froid,  and  used  by  the 

tietient  by  attaching  it  to  his  s]>ectacle3  (of  which  most  patients 
lave  need)  several  times  a  day  for  some  minutes. 

In  some  cases  the  only  treatment  is  a  Imoiomt/  of  the 
stronger  opposing  muscle.  The  tenotomy  may  l>e  jmrtial  op 
complete  according  to  the  effect  desired.  The  partial  ten- 
otomy, involving  only  a  part  of  the  tendinous  expansion  of 
the  muscle,  may  l>e  graduate<l  according  to  the  exigency 
of  the  case.  The  effect  of  such  a  tenotomy  should  he 
watched,  and  if  necessary  repeated  until  the  desired  result  is 
obtained. 

Low  degrees  of  heteroptioria  when  subject  to  variations 
should  not  he  operated  u|mu). 

It  should  be  kept  in  mind  thsit  a  hyperphoria  of /iro  dcffveeg 
may  cause  great  distress  when  an  esophoriu  or  exophoria  of 
such  a  degree  may  not  l>e  noticed,  the  excursions  of  the  eye 
from  side  to  side  l>cing  much  greater  in  amplitude  tiian  those 
up  and  down. 

Strabismua. 

Slrabimiim  is  classified  as  jiarali/tic  or  ntm-paralyH<^. 

Uovements  of  the  eye:  In  vnn-pamffftie  nlinlii>miug  the 
movement  <if  ime  ry  i*  always  iiccomiMmied  wilh  a  .similar 
niovemeut  of  the  other,  and  Iteuie  this  form  is  calk^l  cwicom- 
ibinl  ntmhminiM. 

The  movement  of  Ihe  eyeball  in  paralyiic  utrnhismwv  is 
entirely  deficient  to  the  extent  of  the  muscle  or  muscles  para- 
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lyzed,  wliereag  the  movement  of  the  eyeball  in  concomitant 
stjnint  is  the  i^ame  in  both  eyes. 

DeTiations ;  Tlie  primai-y  devinlion  of  concomitant  squinting 
''i/i-K  is  tho  (lificrence  between  the  position  of  the  squinting  eye 
when  the  other  is  fixing  and  the  ^wsition  of  the  same  eye 
when  it  is  fixing.  Sfcandm-i/  tleviaiion  is  tlie  difference 
between  the  position  of  an  eye  when  fixing  and  its  {msition 
when  the  other  eye  is  fixing.  In  concomitant  squint  the 
primary  and  secondary  deviations  are  equal. 

In  a  paralytie  stiuint  tiie  primari/  deeialion  represents  the 
angle  between  the  line  of  vision  and  the  line  from  the  object 
to  the  nodal  point  of  the  jiamlyzed  eye.  If  a  card  be  place*! 
before  the  sound  eye,  it  will  deviate  more  ibaii  the  paralyKe<l 
eve  when  tlic  sound  eyo  was  fixing;  this  is  the  secondary 
(feviation.  In  non-paralytic  squint  the  primary  and  sec- 
ondary deviations  are  equal ;  in  ]>aralytic  scjiiint  the  sec- 
ondary deviation  exceeds  the  primary. 

The  symptoms  of  a  paralytdc  squint  aro:  loss  of  motility; 
diplopia;  vertigo;  coni[iensatory  jiOMition  of  the  head;  the 
secondary  deviation  is  greater  than  the  primary  ;  and  there  is 
false  projecliou. 

The  loss  of  motility  depends  upon  the  muscles  paralyised. 
When  the  third  nerve  is  aficcted,  all  the  extraocular  muscles 
except  the  external  rectus  and  su[)erior  oblique  may  l>e  [tara- 
lyzed.  The  eye  protrudes  slightly,  since  three  of  the  recti  are 
lax ;  the  eye  is  turned  outward  and  downward ;  there  is 
ntnsis;  the  pupil  is  dilated  and  accommodation  su9|>cnded. 
when  all  the  extraocular  and  intraocular  (ciliary  muscle  and 
sphincter  pnpillee)  muscles  are  paralyzed,  the  condition  is 
calle<l  oplilka/nioplrgla  totalix;  when  the  extrinsic  ocular 
muscles  are  |)aralyzed,  ophlhnlmoplegia  externa;  and  when 
the  intrinsic  (ciliary  and  sphincter  pupillu;}  musrles  are 
affected,  ophlhalmofiegia  interna. 

When  paralysis  affects  both  eyes  in  such  a  way  that  asso- 
ciated movements  are  not  pus.'iihle  the  condition  Is  known  as 
conjiigtde  paralysis. 

Diplopia:  Binocnlar  lUplopia  occurs  in  the  mure  recent 
cases,  and  is  due  to  the  fact  that  the  visual  axis  uf  one  eye 
deviates  from  the  point  of  regard.  Homonymous  diplopia 
occurs  when  there  is  undnc  convergence  of  the  oycs,  and  the 
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right  eye  sees  the  image  to  the  riglit  side  nnd  the  left  eje  the 
image  to  the  left. 

When  the  images  are  crossed,  the  image  to  the  left  being 
seen  by  the  right  eye  and  tlie  image  to  the  right  by  the  left 
eye,  tlie  ciindilioii  is  culleii  hfleronifjnoiis  or  crtmned,  diplopia. 
Tills  occnrs  in  divei^eiice  of  the  eyes. 

Both  forms  oecur  in  |i!irtilylic  s<|nint  according  to  the  kind, 
but  evidently  diptopiit  u|i|)curs  when  only  the  eyes  are  moving 
in  the  <liroction  requiring  the  function  of  tlie  paralyzed 
muscle. 

Vertigo  and  compensatory  position  of  the  head :  'I'lie  patient, 
in  order  Ui  prevoiil  v<Tligr>  and  di]il(H)i:i.  hiililn  Ihe  head  m 
hiicii  a  way  iliut  liir  uHW:ti^d  niu.^clo  dues  not  ritnic  into  |)!ay. 
A.s  a  rule,  the  liead  is  turned  in  a  direction  opposite  to  that 
of  the  fiinctiotiing  muscle. 

The  secDsilary  deviation  is  grenler  than  the  primary  because 
the  extra  impulse  to  a  parulyKeil  muMtle  of  the  diseas»l  eye 
canses  but  slight  rcspon.se;  whereas  the  similar  impulse  to 
the  cfirrespomling  muscle  of  the  other  eye  product's  the  full 
effecl. 

False  projection  occurs  in  an  eye  willi  a  iiaralyxetl  muscle, 
the  sound  eye  being  covered  when  the  funclitm  of  that  muscle 
is  reipiircil  to  sec  an  ol>jcct.  The  patient  Ijclievcs  tlial  be  sees 
the  image  at  a  jHtint  corrcspunding  with  tbc  impulse  to  the 
pantlyzcil  muscle. 

In  receiif  jHiralynFK,  the  diplopia,  vertigo,  and  compensatory 
|H)aitioti  of  the  head  will  l)e  well  marked  ;  but  in  old  cases 
tbe  retina  of  the  diseascti  eye  learns  to  exclude  the  im- 
a)res,  and  tliesi.'  symptoms  are  not  present.  In  old  paralyses 
oimtraclure  of  llio  antagonists  may  occur. 

The  etiologr  of  paralyses  of  Ihe  ocular  muscles  may  lie  due 
to  intracranial  or  orbrtiil  lesions. 

These  are  very  often  the  re.sult  of  t!{y|)bili»;  but  cerebral 
diseases  (|iarticuliirly  those  at  the  liase  of  the  skull),  tnlicrcu- 
losifi,  dialjeles,  dtplitlieria,  injury,  rheumatism,  and  ex|>osure 
to  cold  are  also  causal. 

Tbe  treatment  of  paralytic  aqnint  will  dejiend  u{K)n  the 
cause.     When  there  is  a  syphilltii-  history,  mercury  and  the 
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iodides  should  be  adminislered.  In  rlieuniutic  paralyses  the 
salicylntes  and  diaphoretics  are  indicated.  Use  of  tlie  con- 
stant current  ts  applicable  to  all  recent  eases.  The  paralyzed 
muscle  may  also  \tc  exercised  with  the  aid  of  prisms.  The 
employment  of  prisms  is  sufficient  to  relieve  the  diplopia  and 
vertigo  when  the  sipiint  is  of  low  degree ;  hut  an  ojutque  plate 
lieforc  the  paralyzed  eye  is  necessary  in  bad  cases.  When 
contracture  of  an  antagonistic  mnsclo  occurs,  the  condition 
may  l)e  rrmedic<l  by  a  tenotomy  of  Ibis  mnstile  and  an  ad- 
vancement of  tlie  paralyzed  one,  C'omplele  paralyses  are 
inciiral)!e. 

Varieties  of  non-paralTtic  or  concomitant  strabismnB;  This 
ia  coHVPi-t/ent  when  one  eye  turns  inward  ;  direrffent,  when  one 
eye  turns  outward;  vinnoln(ernl,  \vlien  the  eatne  eye  always 
squints;  and  aUfiiiatinr/,  when  sometimes  one  and  sometimes 
the  other  eye  stjiiints.      It  may  be  piiiwlic  or  coiietant. 

Etiology  of  concomitant  strabismus:  It  may  develop  from  a 
hetcmphoria  or  he  due  to  a  visual  disturbance  of  one  eye, 
snch  as  a  refractive  error,  opacities  of  the  cornea  or  lens,  and 
intr8(K.>ular  disease. 

Convtigtnl  gfvabiimius  is  very  often  associated  with  liypcr- 
roetropia.  This  is  <lue  to  the  fact  that  hy)iermetro]KS  require 
a  great  effort  to  accommodate  for  near  vision,  and  l>ecause  of 
the  connection  lietween  convergence  and  accommodation  suf- 
fieicDt  accommodation  retjuires  a  strong  impulse  toward  con- 
vergence. Hy|)ernictmpia  when  associatcti  with  a  visual 
di-sturlianee  which  is  tlic  result  of  a  rnngcnital  condition  or 
postnatal  disease  is  likely  l^i  lead  to  strabismus.  When  the 
eyes  are  first  re<]uire<l  lor  near  vision — that  is,  between  the 
age  of  tliree  and  six — strabismus  most  frequently  develops. 
Very  often  the  squint  is  periodic,  l>cing  noticed  only  when 
the  child  fixes  for  near  objects ;  later  it  may  become  constant. 

The  treatment  oC ponvergent  sl)-abismuM  should  always  begin 
with  a  cfirrection  of  the  refractive  errors.  Children  should 
not  be  o|K'nited  iqMjn  Ix'foresixycursof  age,  when  they  begin  to 
attend  sehiKil  and  require  their  eyes  for  near  work.  Children 
under  six  years  should  be  refracted  after  a  retinoscopic  exani- 
ination,  and  the  full  correction  should  l>e  prescribed.  It  is 
also  well  to  keep  the  eyes  under  the  inHiiencc  of  a  cycloplegio 
(atropine)  for  scvenil  months.     In  order  that  the  squinting 
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eve  may  not  become  amblyopic  from  disuse,  it^  employmeut 
sliould  be  forced  by  bandaging  the  other  eye.  Spontimeous 
cure  sometimes  takes  place. 

If  after  faithful  trial  of  uon-operative  measures  the  stra- 
bismus does  not  diminish,  a  lenolomy  of  the  internal  rectus 
must  be  performed.  When  alternating  strabismus  is  present, 
the  eye  with  worse  vision  should  be  first  operated,  and  if  allcr 
one  or  two  mouths  the  stjtiint  is  still  jire-seut,  the  internal 
rectus  of  the  other  eye  should  be  teuotomized.  An  advance- 
ment of  the  external  rectus  together  with  tenotomy  of  tlie 
internal  rectus  is  seldom  re^iuired. 

Dieergtnt  strnbmiiiia  is  very  frequently  associated  with 
myopia.  For  near  vision  a  myope  necils  little  or  no  accom- 
modation, and  the  impulse  to  the  internal  recti  is  accordingly 
small.  As  the  myopic  eye  is  often  increased  in  fiijse,  its  in- 
ward movement  is  also  mecliunically  interfered  with.  When 
the  convergence  is  insunicient  for  near  vision  one  eye  turns 
out.  Divergent  strabismus  )>egins  in  youth  (children  are 
very  seldom  myopic),  and  tends  to  increase  with  age.  An 
operation  has  only  a  cosmetic  eflect,  for  vision  is  very  rarely 
restored,  The  simple  operation  of  tenotomy  of  the  external 
rectus  is  seldom  sufficient,  an  advancement  of  the  internal 
rectus  being  also  necessary.     In  some  cases  nothing  helps. 


Nyatagmu3. 

Nystagmus  is  a  condition  of  the  eyeball  in  which  rapid, 
lateral,  vertical,  or  rotatory  movements  lake  place.  It  usually 
affects  both  eyes  when  the  movements  of  whatever  kind  are 
simultaneous. 

Nystagmus  may  be  due  to  amblyopia  which  developed  at 
an  early  age :  congenital  anomalies;  great  refractive  ernirs  ; 
or  retinitis  pigmentosa.  It  also  occurs  with  cerebral  diseases, 
and  develops  in  coal-miners  because  of  the  position  in  which 
they  are  sometimes  obliged  to  work.  Coal-miners'  nystacmus 
stops  when  the  work  is  definitively  discontinued.  Other 
forms  of  nystagmus  are  not  amenable  to  IreaJiiu^rU,  and  the 
correction  of  coexisting  refractive  errors  will  be  found  unsat- 
isfactory. 


EEPRACTIVE  ERRORS, 
Vaxieties. 

Aa  reganis  its  refractive  condition,  the  eje  is  either  em- 
metropic (normal)  or  ametropic  (abnormal).  In  an  emme- 
tropic eye  parallel  rays  from  distant  objects  (twenty  feet  and 
more)  are  i'ociiBSed  on  the  retina  without  any  accommodative 
effort. 

When  llie  rays  do  not  focus  on  tlic  retina,  tlie  conditions 
being  the  same,  tlie  eye  is  ametropic. 

When  parallel  rays  passing  tlirougli  all  meridians  of  the 
cornea  focus  in  front  of  the  retina,  tlie  ciliary  nniscle  being 
relaxetl,  the  condition  is  culled  myopia. 

When  the  rays  focus  behind  tlie  retina,  the  condition  ia 
one  of  hypermetropia. 

When  the  pantllel  rays  passing  throiigli  one  meridian  of 
the  cornea  focus  on  the  retina  and  others,  passing  through  a 
meridian  at  right  angles  to  the  first,  focus  in  front  of  the 
retina,  the  condition  is  calkKi  simple  myopic  astigmatism; 
when  behind  the  retina,  simple  hyperopic  astigmatism  is 
present. 

When  parallel  rays  passing  through  two  meridians  at  right 
angles  to  each  other  focus  at  diflerent  points  in  front  of  the 
retina,  compound  myopic  astigmatiBm  is  present. 

When  the  rays  ftKiiis  at  difierent  points  behind  the  retina 
the  condition  is  one  of  compound  hyperopic  astigmatism. 

When  the  rei'niflion  of  the  two  eyes  is  different,  the  con- 
dition is  adlod  anisometropia. 


Myopia. 

Etiology:  Myopia  may  Iw  due  to  an  increase  of  the  re- 
fractive power  fit  the  eye  or  to  an  elongation  of  its  axis. 
An  increase  of  corneal  or  lenticular  curvature,  an  increase 
of  density  of  the  lens,  and  spasm  of  the  ciliary  muscle, 
whereby  the  convexity  of  the  lens  remains  at  its  greatest 
point,  are  the  causes  of  abnormally  great  refracting  power  of 
the  eye.  Axial  myojtia  is  due  to  distention  of  the  sclera, 
and  when  the  bulging  occnrs  at  the  |)osterior  part  of  the  eye 
it   forms   the    so-called   poslaior  ataphyfomti.     There    may 
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also  be  a  displacement  of  the  inner  or  the  outer  layer  of  the 
sclerotic,  priKiueing  ii  cliange  in  sliape  of  tlie  discal  end  of  the 
intervaginal  space  (Fig.  22). 

In  onler  to  determine  the  degree  of  nivopia,  the  patient 
should  be  seated  Iweiily  feet  from  the  tcst-tvjjes,  and  concave 
plas,ses,  l>egiiining  with  the  weaker  and  gradually  increasing, 
should  be  put  before  ihe  eye  to  he  examined:  the  weakest 
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concave  f;Ia.ss  which  gives  the  l)est  vision  represents  the  degree 
of  myopia.  The  degree  oi'  myopia  varies  from  a  very  low 
amount  lo  twenty,  or  rarely,  thirty  dioptres. 

In  prescribiiiK  glasses  for  myopia  of  two  or  even  three  diop- 
tres, glasses  are  not  necessary  for  near  ivork,  but  are  usually 
very  de-'irahle  for  distant  vision.  When  a.«tigmatism  is  al^o 
present,  its  correction  in  often  of  ad\'antage  for  near  work. 
When  the  mynjiia  iw  less  than  seven  dioptrics,  one  pair  of 

§lasacs  not  quite  correcting  the  niyopiii  sufTii-cs  for  near  and 
ii^ant  vision  when  the  accommodation  is  good.  If  not  good, 
two  pairs  of  glasses  should  l>e  pn-scrilicd.  one  i]uito  <.'<irrecting 
the  myopia  tor  distance  and   n  wi-iilar  one   for  m-ar  work. 


BYPERUETROPI.A. 


Wlien  the  myopia  exceeds  seveit  iii<>[)tre>i, 
will  generally  be  retjiiiretl. 
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'o  pairs  oC  glasses 


Hypermetropia. 


Etiology :  Hypermetropia  may  be  due  to  diminished  refrac- 
tive [Mjwer  of  the  media  or  to  a  shortening  of  the  axis  of  the 
eye.  A  Hattening  of  the  cornea  and  diminished  density  or 
absence  of  the  lens  diminish  the  refractive  power  of  the  eye. 
Axial  hyi>ernietropia  may  be  congenital  or  due  to  protrusion 
of  ihe  retina. 

When  a  hynerojie  has  not  t!ie  necessary  accommodative 
power  lo  see  distinctly  at  twenty  feet,  the  strongest  convex 
glass  necessary  to  produce  di^itinct  vision  represents  the  de- 
gree of  manifest  hypermetropia. 

The  convex  glass  necessary  to  give  distinct  vision  at  twenty 
feet  wIrh  ilie  ciliary  muscle  is  paralyzed,  represents  the  total 
hypermetropia. 

The  difference  between  the  total  and  manifest  hypermetropia 
is  the  amount  concealed  by  the  accommodation,  and  is  called 
the  latent  hypermetropia. 

When  the  jjower  of  accommotlation  of  a  liy[K?ropic  eye 
is  reduced  to  ml,  or  is  insiiFlicient  to  bring  iiarallel  rays 
to  a  focus  on  the  retina,  the  condition  is  calletl  absolute 
hypermetropia. 

The  amplitude  of  accommodation,  which  is  the  diflerence  of 
refractive  power  of  the  eye  when  at  rest  and  when  accommo- 
dation is  exerted  to  the  utmost,  is  the  same  in  a  hyi»ermelropio 
and  an  emmetropic  eye;  but  the  near  point  of  the  former  is 
at  a  greater  distance  from  the  eye  than  thai  of  the  latter,  in 
consequence  of  the  extra  effort  of  accommodation  necessary 
for  near  vi^iion  the  ciliary  muscle  becomes  tired,  and  lliis  con- 
dition i^  known  a^i  accommodative  asthenopia,  not  to  be  con- 
founde.1  with  „<(;.<.■-,/,„■  ;ind  mr,Y„fx  n^lhcn, ,<„.■<. 

The  treatment  of  hypermetropia  with  convex  glasses  is  very 
satisfactory.  A  bypermdropia  k-^rt  tli;in  i  D.  after  use  of 
atropine  can  usually  lie  disrcgsirded.  When  it  cxcemls  1  D., 
as  a  rule,  a  glass  should  bo  prescribed  weaker  by  0,25  D.  for 
every  dioptre  of  hypermetropia.  In  childii'n  more  may  1« 
deducted  with  advanlnge  ;  and  when  the  degree  of  liyperraft- 
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;  exception  to  the 


tropia  in  adults  exceeils  3  or  4  D.  tlie  s 
rule  applies. 

Presbyopia. 

Ettology :  Preabyopiii— "  ..M  siglit  "—is  the  msnlt  of  a  senile 
change  to  which  every  eye  is  auhjcct  alKttit  the  age  of  forty 
years.  It  is  due  to  tlie  impairfnl  elasticity  of  the  lens,  in  con- 
sequence of  which  its  convexity  is  iusuffii-ient  for  near  work. 

Treatment  of  preebyopla  In  emmetropic  eyes :  The  aid  of 
convex  glasses  supplies  the  want  of  elasticity  which  increases 
with  age  up  to  a  certain  point.  As  the  inherent  elasticity  of 
the  tens  and  its  conseijuent  convexity  diminish,  so  the  near 
point  at  which  perfect  vision  is  possible  recedes  from  the  eye. 
When  presbyopia  begins  this  [joint  is  22  cm.  The  table  below 
gives  the  distance  of  the  near  point  from  the  eye,  and  the 
strength  of  the  convex  glass  necessary  to  bring  this  point  to 
22  cm.  in  emmetropic  eyes  for  the  various  ages. 

Presbyopia  Table  t'os  Emmetropic  Eves. 


IHlUDWOfp, 

Pr.cipresed  by  llie  lens 

Ago. 

Cm. 

Inclua. 

Moplre.. 

nriilncb 

40 

45 

60 

Sfi.   . 

60. 

22 
23 
43 
67 
200 
Infi 
Acqaire<l 

9 
11 
17 
27 

72 

0 
+1 
2 
3 
4 

4.6 
5.5 
6 
7 

0 

70 

78 

80 

^  =  i.fi  D. 

I  =  2.!>  D. 

t 

The  above  table  applies  only  to  cmmetroplr  ci/rit ;  hence  it 
is  necessary  to  <-onsider  the  treatment  when  the  eyes  are  ame- 
tropic.  The  visual  acuity  in  everv  case  for  twenty  feet  should 
be  determined,  and  the  glass  found  which  gives  the  best  vision. 
If  the  patient  is  a  liffpcropr.  the  glass  representing  the  manifest 
hypcrmetropia  shouh!  be  added  to  the  convex  glass  re«)m- 
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mended  for  an  emmetropic  eye  of  un  individual  of  tlic  same 
ago ;  if  he  be  a  mi/ope,  the  ainotint  tihould  be  subtracted.  In 
every  aise  the  correction  should  be  tried  with  test-types  for 
near  vision,  and  changes,  if  necessary,  be  mode. 


Astigmatism. 

Varieties:  Aatitpnatmn  is  eii)\er  rr/pilar  or  irreffufar.  When 
the  curvature  of  the  refracting  media  is  regular  in  every 
ineridiuu,  however  different  the  curvatures  of  any  two  merid- 
ians may  be,  the  astigmatism  is  regular ;  when  tlio  curvature 
in  a  meridian  is  not  regular — that  is,  not  the  same  throughout 
— the  rays  jtassing  through  it  do  not  focus  at  a  point,  and  the 
astigmatism  is  irregular.  Regular  astigmatism  can  be  cor- 
rected hy  proper  cylindrical  gla.sses,  but  it  is  not  possible  to 
correct  the  irregular  form. 

Regular  astigmatifim  may  be  corneal  or  lenticular,  or  iioth. 
The  amount  of  corneal  astigmatism  and  its  axis  can  be  quickly 
and  objectively  determined  with  the  aid  of  an  oplithulmometer, 
Retinoscopv  affiir<ls  a  melhod  of  determining  the  amount  of  a 
regular  astigmatism  of  whatever  kind,  and  approsimatelv  the 
axis.  Subjectively  the  astigmatism  can  be  determined  with  the 
aid  of  cylindrical  lenses  and  an  astigmatic  chart.  The  axis  of 
the  cylinder  which  is  necessar}'  to  make  all  lines  of  the  chart 
equally  <listinct  will  be  at  right  angles  to  the  meridian  which 
re<)uires  correction,  and  the  strength  of  the  cylinder  is  the 
degree  of  the  astigmatism.  The  amount  of  astigmatism 
represents  the  difference  between  the  greatest  and  least  curva- 
tures in  two  meridians,  called  the  principal  meridians,  which 
are  at  right  angles  lo  each  other.  Very  frequently  one 
meridian  is  vertical,  the  other  horizontal.  As  a  rule,  the 
vertical  meridian  has  the  greater  curvature ;  when,  however, 
the  horizontal  has  the  greater  curvature,  the  astigmatism  is 
said  to  be  agniiml  the  rule. 

When  the  refraction  of  one  meridian  is  emmetropic  and  the 
other  liyiiermetropic,  the  condition  is  one  of  umple  hyperopic 
aMigmnlimn  ;  when  emmetropic  in  one  meridian  and  myopic 
in  tlie  other,  mmple  mijopie  asligmiilifm.  When  both  meridians 
arc  hyjiermetropic  (one,  of  course,  more  than  the  other),  the 
condition   is    called    compound    hyperopic  aM'iymalixm ;    when 
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1)oth  are  myopic,  compound  myopic  attigmatiam.  When  tlie 
refraction  i»  myopic  m  one  of  the  principal  meridians  and 
liypermetropic  in  the  other,  the  condilioii  'v^  called  mi: 
tmliijmatixm.  The  treatment  of  astigmatum  consists  in  the  use 
of  a  cylinder,  the  axis  of  which  is  placed  at  right  angles  to 
llie  meridian  retpiiring  correction.  Simple  nstigmatisni  under 
0.5  I>.  does  not  give  much  trouble  unless  the  meridian  i.s  not 
vertical  or  horizontal.  It  should  then  be  corrected.  The  full 
correction  of  the  afttigmalisni  should  always  lie  given  unless 
it  exceeds  6  or  7  D.,  when  u  deduction  is  frequently  necessary. 
For  irregular  astigmatism  cylindei^  are  useless',  hut  the  em- 
ployment of  a  stenop'^ic  slit  is  sometimes  of  value. 

Anisometropia  may  Iw  corrected  with  the  proper  glasses; 
but  when  the  difference  of  refraction  is  great  they  will  not  be 
Batisfactorv. 


Determination  of  Refractive  Errors. 

To  determine  refractive  errors  and  pro{>crly  correct  them 
constitutes  the  miijor  part  of  ophthalmic  practice.  These  errors 
are  frcfiueiitly  nssiicinled  with  tlislurl>uncc  of  muscle-bjilance, 
and  this  maU'riaily  complicates  the  work.  The  existence  of 
refractive  errors  can  be  often  ast^rlained  by  taking  the 
|)atient's  vision,  each  eye  separately,  with  aid  of  the  test-types, 
and  in  every  case  the  examination  shoidd  begin  in  this  way. 
The  Hse  of  a  eydopUi}ic  will,  it  is  Itelieved,  give  the  liest 
results  in  patients  under  forty  years  of  age,  and  accordingly 
atropine  should  be  used  when  the  patient  can  sacrifice  (he 
time.  In  children  atrojiiiie  shoidd  alwaytt  l>e  employed;  in 
adults,  who  cannot  spare  the  time,  homalropine  may  be 
used,  and  in  many  cases  with  good  n>NUlt.s,  although  the 
paralysis  following  instillation  of  honiatropine  is  not  etiual 
to  that  af\er  use  of  atropine.  After  n-laxation  of  the  ciliarv 
muscle  the  refractive  condition  of  the  eye  can  very  nearly  lie 
determinctl. 

The  use  of  the  various  /cHJttvt  of  the  test-case  aflcr  ophtlial- 
moscopic  and  [wssibly  rctlnoscopic  examination  will  disclose 
the  refractive  error. 

For  the  examination  of />7T8b^o/)es  a  cyclopl^ic  is  notneces- 
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sary,  and  may  be  dangerous  in  very  rare  cases  from  increase 
of  intraocular  pressure. 

In  correcting  the  heterophorias  it  is  well  to  ascertain  the 
adduction,  abduction,  and  circumduction  at  twenty  feet.  Ab- 
duction is  determined  l)y  placing  before  a  patient's  eye  the 
strongest  prism,  l)ase  m,  wliich  does  not  prochice  diplopia  not 
to  be  overcome ;  adduction,  by  placing  the  strongest  prism, 
base  out;  and  circumduction,  base*  <hwn.  The  power  neces- 
sary to  overcome  a  prism,  base  place<l  down  before  the  right 
eye,  represents  the  right  circumduction ;  before  the  left  eye, 
left  circumduction.  Normally,  abduction  is  about  7  degrees ; 
adduction,  from  30  to  40  <legrees  according  to  practice;  and 
circumduction,  2  degrees.  A  case  of  heterophoria  should  not 
be  operaled  u|K)n  until  the  effect  of  spherical,  cylindrical,  and 
prismatic  glasses  has  been  tested. 

When  prisms  give  reli(?f  after  spheric^il  and  cylindrical 
gla.sscs  have  failcil,  the  patient  may  be  ojwrated  upon  if,  for 
esophoria  or  exophoria,  a  prism  of  at  most  6  degrees  does  not 
correct  the  trouble. 

A  hyi)erplioria  of  2  degrees  is  often  relieved  by  a  graduated 
tenotomy.  Heterophorias  of  high  degree  require  surgical 
interference. 


OPERATIONS. 

Lid  Operations. 

Trichiasis  may  be  relieved  by  ablation,  transplantation, 
elevation  of  the  bed  of  hair-follicles,  or  by  correcting  the 
position  of  the  tarsus : 

For  ablation,  the  lid  is  supported  on  a  horn  plate,  and  with 
a  small  scalpel  an  incision  about  3  mm.  deep  is  ma<Ie  through 
the  free  bonier  of  the  lid  between  the  orifices  of  the  Mei- 
l)omian  glands  and  the  cilia  the  whole  length  of  the  lid  ;  the 
flap  containing  the  cilia  is  then  excised. 

For  transplantation,  a  horizontal  fold  of  skin  is  excised, 
and  an  incision  as  for  ablation,  but  slightly  deeper,  is  made. 
The  wound  of  the  integument  is  then  sutured,  whereby  the 
bed  of  follicles  is  drawn  up  in  projmrtion  to  the  size  of  the 


160  OPERATIONS. 

excised  rIcih.  The  excised  skin  is  trimmed  to  fit  the  exposed 
surface  lieJow  and  grafted. 

The  l)ed  of  hair- foil  ides  can  be  drawn  up  by  Hotz's  method : 
An  incision  is  made  across  the  upper  margin  of  the  tarsal 
cartilage  of  the  upjier  lid  and  the  exposed  part  of  the 
orbicularis  is  exci.sea.  Three  or  four  sutures  are  used  to 
close  the  wound  in  such  a  way  that  the  tar^^al  cartilage  is 
included  in  each  suture,  giving  the  skin  firm  attachment  to 
the  cartilage, 

Tlie  position  of  the  tarsus  may  be  corrected,  Snellen's  opera- 
tion, by  excising  from  it  a  wedge-sliaped  piece  after  the  skin 
has  been  incised  and  the  muscle  excised,  as  is  done  in  the 
Hotz  operation.  The  lower  border  of  the  lid  is  everted  and 
kept  in  this  position  by  several  sutures.  Each  suture  is 
armed  with  two  needles,  one  of  which  is  introduced  into  the 
upper  l>order  of  the  tarsus  tn  give  firm  support;  and,  after 
the  suture  has  i)een  drawn  through  the  cartilage,  both  needles 
are  pushed  through  the  integument  of  the  lower  lip  of  the 
wound  at  a  short  distance  from  each  other.  The  needles  are 
then  removed,  and  each  sutui-e  is  tied  upon  a  bead  and  finally 
attached  to  the  forehead  with  plaster. 

Spasmodic  entropion  of  the  lower  lid  occurs  in  old  people 
when  there  is  relaxation  of  the  superabundant  skin  and  con- 
traction of  the  orbicularis  muscle.  To  relieve  this  condition, 
a  horizontal  fold  of  skin  equal  to  the  breadth  of  the  lid 
should  be  excised,  and  also  the  part  of  the  orbicularis  ex- 
posed by  the  wound.  The  instruments  necessary  are  a  bom 
plate,  sca]|)el,  sci.ssors,  and  force{>s. 

Organic  entropion  frequently  causes  trichiasis,  and  the  opera- 
tions suggested  for  the  latter  are  frequently  applicable  to  the 
former. 

Ectropion  of  the  lower  lid  of  old  people  due  to  relaxation 
of  the  tissues  may  be  improved  l>y  removing  a  V-shaped 
piece  of  integument  and  bringing  the  edges  of  the  wound  in 
apposition.  When  the  ectropion  is  slight  with  Httie  loss  of 
tissue,  a  V-shaped  incision  involving  the  scar  producing  it 
is  made,  and  the  flap  dissected  up  until  the  lid  is  no  longer 
everted.  When  the  lower  edges  of  the  wound  are  sutured,  the 
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V  becomes  b  Y.     The  operation  is  completed  I>y  suturing  the  I 
arms  of  the  Y. 

When  the  ectropion  is  extreme  and  there  is  considerable  I 
loss  of  tissue,  a  blepharoplastjr  is  necessary.     To  |>erform  this,  1 
a  flap  may  he  transplanted  fritm  the  neighl)oring  skin  with  a 
pedicle;  the  adjacent  skin  may  be  pushed  into  the  gap;  oP  1 
email  dermic  or  epidermic  gntYs  may  be  used. 

A  canthoplasty  is  an  operation  designed  to  lengtlien  tne  pal- 
pebral fissure  at  the  outer  canthus.  The  lids  are  separated  by 
a  specnbim  or  with  the  lingers  of  the  left  hand,  and  the  can- 
thus  cut  with  a  pair  of  strong  scissors.  The  skin,  muscle, 
conjunctiva,  and  external  pnl|)ebral  ligament  arc  divided  by 
the  cut.  The  ocular  conjunctiva  near  the  incision  is  dissected 
up  and  included  in  the  sutures,  of  which  three  are  necessary  j 
^-ooe  at  eaeh  margin  of  the  wound  and  one  at  the  angle. 

A  tarsorrhaphy  is  :in  operation  designed  to  shorten  the 
palpebral  fissure.  This  may  be  accomplished  by  excising 
the  lid-mat^ins  of  both  lids,  including  the  roots  of  the  cilia 
near  the  outer  canthus,  and  stitching  the  denuded  surfaces 
together. 

Operations  for  ptosis,  particularly  the  congenital  form,  and  ' 
any  otiior  which  has  not  lieen  successfully  treated  by  other  1 
metli(Kls,  have  been  devisetl  by  Wilder  and  Fanas. 

To  perform  Wilder's  operation,  general  anaesthesia  is  neces- 
sary. It  is  done  as  follows:  After  the  eyebrow  has  been 
shaved,  an  incision  about  one  and  a  half  inches  in  length  is 
made  just  above  the  margin  of  the  orbit  and  parallel  with  it 
down  to  the  periosteum.  The  lower  lip  of  the  wound  is  then 
retracted,  and  the  integument  and  muscle  are  dissected  from 
the  underlying  tarso-orbital  fascia  until  the  tarsus  is  {tartially 
exposeil.  Two  sutures  of  fine  slerili;(cd  .silk  or  catgut,  each 
of  which  armed  with  needles  at  both  ends,  arc  then  required. 
The  first  needle  of  one  suture  is  ]iushcd  through  the  upper 
part  of  the  tarsus  alwut  the  middle  of  the  outer  half,  in  onler 
to  secure  n  firm  hold  for  the  suture,  and  is  then  pa.s.sed  through 
the  tarso-orbltal  fascia  vertlrally  upward  towani  the  margin 
of  tlie  orbit  in  such  a  way  that  a  piii-sc-string  suture  results. 
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Finally^  the  needle  should  include  the  muscle  and  connective 
tissue  of  the  upper  lip  of  the  wound. 

The  second  needle  is  introduced  into  the  tarsal  cartilage  a 
little  to  the  nasal  side  of  the  point  where  the  first  needle  was 
introduced,  and  passed  through  the  tarso-orbital  fascia  in  the 
same  manner  as  was  the  first  needle,  and  after  it  has  included 
the  muscle  and  connective  tissue  of  the  up|wr  lip  of  the  wound 
both  ends  of  the  suture  may  l)e  drawn  up  to  the  extent  nec- 
essary to  relieve  the  ptosis.  The  second  suture  is  introduced 
in  the  same  way  as  the  first,  about  the  middle  of  the  inner 
half  of  the  tarsal  cartilage,  and  then  both  sutures  are  tied 
after  sufficient  traction  has  l)een  made. 

After  cleansing  the  wound,  the  operation  is  finished  by 
coapting  the  edges  of  the  primary  incision  with  the  necessary 
sutures  and  applying  a  firm  I>andage.  These  sutures  should 
be  removed  in  five  or  six  days,  but  the  deep  sutures  allowed 
to  remain.  Removal  of  the  deep  sutures  because  of  suppura- 
tion does  not  modify  the  success  of  the  o])eration. 

Operations  on  the  Lachiymal  Apparatus. 

To  probe  the  nasal  duct,  a  lachrymal  probe,  of  which  vari- 
ous sizes  should  Ik?  at  command,  is  necessary.  Jf  possible, 
pass  a  pn)be  of  middle  size  through  the  punctum  of  the  lower 
lid  after  it  has  been  dilated,  and  push  it  horizontally  inward 
in  the  canaliculus  until  the  bony  wall  is  felt. 

When  great  <lifficulty  is  experienceil  in  passing  the  prol>e 
through  the  canaliculus,  it  is  necessary  to  slit  it  up.  This 
can  be  accomplished  by  {lassing  the  point  of  a  canaliculus- 
knife  vertically  into  the  pimcture,  and  after  turning  the 
instrument  (with  the  cutting-eilgc  directe<l  upward)  in  a 
line  with  the  canaliculus  it  is  pushe<l  through  until  the  resist- 
ance of  the  lachrymal  bone  is  felt.  The  handle  of  the  knife 
is  then  depressed  and  slightly  withdrawn,  to  divide  the  in- 
ternal neck  ;  and  having  been  again  introduceil  to  the  limit 
of  the  sac,  the  instrument  is  brougnt  into  a  vertical  position, 
the  cutting-edge  of  the  knife  being  so  held  that  the  incision 
is  slightly  direc^ted  inward.  This  favors  drainage.  This 
ofHrnition  is  to  be  done  only  when  absolutely  necessary  to 
jK'rmit  the  passage  of  the  probe. 
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When  tlip  end  of  tlie  probe  toiiclies  the  inner  wall  of  the   i 
sac,  U  is  turned  verticallv  uiiwaixl,  ami  by  fimi  and  constant 
pressure  pushe<!  downward,  slightly  outward,  and  backwnnj   ' 
tlirongli   the  nasal  duct  to  tlie  inferior  meatus  of  the  nose. 
Syringing  of  the  nasal  duct   i»  contraindicatetl  immediately 
after  any  cutting  o[)eration  of  tliese  jwrts. 

To  divide  a  stricture  of  the  nasal  duct,  a  [-Irong,  narrow 
knife  may  l>e  used  like  a  probe,  and  puslio<l  through  the 
nasal  duct,  can.^  Iieing  taken  not  to  make  a  false  passage. 
The  operation  for  cutting  a  stricltire  of  the  nasd  duct  is  only 
a  itreliininury  one  for  the  passage  of  ihe  lachrymal  probes, 
wliich  slionid  be  ui-ed  long  enough  to  establish  a  permanent 
opening. 


Teootomy  and  Advancement. 

Tenotomr  of  the  internal  reelus  is  freiiuently  performed; 
the  exle)-nn(  rcclns  is  less  seldom  ojwrated  on  ;  and  the  other 
muscles  are  rarely  louchcd. 

To  do  an  onlinarv  tenotomy  the  following  tnnirtimenfa  are 
necessary :  a  speculum,  a  fixing-forceps,  Stevens'  straight 
foree[>5,  a  lai^e  and  small  squint-hook,  and  a  curved  slrauis- 
m  US-scissors. 

A  horizontal  fold  of  conjunctiva  is  grasped  by  the  foreepa 
over  the  in.serlion  of  the  muscle,  and  with  the  scissors  an  in- 
cision is  made  at  right  angles  to  tlie  fold.  This  cut  is  then 
cnlaigetl  transversely  acrus,'*  the  insertion  of  the  tendon  by  a 
snip  of  the  scissors  al)Ove  and  below.  The  conjunctiva  is 
then  pnshetl  aside,  which  brings  the  cansidc  of  Tenon  into 
view.  Tiiis  is  to  l)c  inciscfl.  Holding  the  wound  open  with 
tlic  small  forceps,  the  hook  with  the  end  downward  is  {Hissed 
Uirough  tlie  wound  and  kepi  in  contact  with  the  sclerotic. 
When  the  K'nt  jtart  of  the  hook  is  in  the  wound  llie  instru- 
ment is  turned  around  so  that  the  end  of  the  hook  is  upward. 
The  end  of  the  hook  i)eing  next  to  the  sclerotic  when  the 
instrument  is  bronglit  upward,  the  hook  must  {lass  l>etween 
it  and  the  tendon.  The  tendon  being  engnge<J,  the  forceps 
'is|>ense<I  with,  and  after  transferrii 


left  hand  lh( 


.pa 


ring  tl 
M  into  the  wound  betwe< 


the 


sclerotic  and  the  hook  and  the  fibres  of  the  tendon  cut.     The 
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hook  should  be  moved  amund  toward  the  cornea,  aI>ove  and-l 
below,  to  be  certain  that  all  fibres  have  been  divided.     ]J'  thej 
conjunctival  wound  is  large,  one  suture  may  be  employed  t 
close  it;  otherwise  the  wound  may  be  left  alone. 

The  effect  of  a  tenotomy  np<jn  the  inknml  rectus  is  Itkely'l 
to  increase  with  time,  and  may  amount  to  4  mm. ;  the  efleotf 
on  the  external  reclim,  on  tiic  other  hand,  diminiijlies  witb| 
time  and  never  exceeds  *2  mm. 

The  effect  of  gfailimicil  tniotomiat,  in  which  the  tendon  13 
hutton-holed  or  only  partially  cut,  is  still  uncertain,  being 
highly  prized  by  some  and  considered  useless  by  others. 

An  advancament  is  done  when  the  effect  of  a  tenotomy  is 
insufficient  or  excessive. 

To  (lerform  an  advancement,  general  aneesthe.sia  is  usually 
necessary,  and  (he  instrnments  used  for  a  tcnotumy,  with  the 
addition  of  an  advancement  forceps,  will  Iw  rei|uired. 

The  tendon  is  brought  into  view  by  vertical  incisions 
tlirough  the  conjunctiva  and  the  capsule  of  Tenon.  After 
the  tendon  has  been  firmly  fixed  in  the  advancement  forceps 
it  may  be  cut  near  its  insertion.  A  silk  suture  Is  carried 
through  the  middle  of  the  cut  end  of  the  tendon  from  before 
backward  (including  the  conjunctiva  and  Tenon's  capsule), 
and  the  needle,  passed  beneath  the  conjunctiva  and  capsule 
of  Tenon,  is  brought  out  near  the  lateral  edge  of  the  cornea. 
Similar  sutures  arc  passed  through  the  up]K;r  and  lower  parts 
of  the  extremity  of  the  tendon ;  the  upjKtr  one,  after  being 
carried  beneath  the  conjunctiva  and  fascia,  is  brought  out 
above  the  upj>er  mai'gin  of  the  cornea;  the  lower  suture  after 
a  similar  course  is  brought  nut  at  the  lower  margin  of  the 
cornea.  The  ailvanccmcnt  forceps  may  he  now  removed. 
The  middle  suture  is  then  tiglitencd  sufficiently  tu  produce 
the  required  efTcct  and  tied.  The  nitjior  and  lower  sutures 
are  then  tied  and  the  i>]>eration  is  finislied. 

The  eye  should  l>e  Ivandaged  for  a  few  days  and  the  sutures 
left  in  place,  if  {wssible,  for  five  or  six  days. 

An  advancement  of  a  muscle  is  usually  conibiiud  with  a 
tenotomy  of  the  antagonist. 


CORNEAL    OFF.RATIOyS. 

Enucleation  and  Evisceration. 

Enucleation  is  llic  removal  of  the  eyeball  rrom  tlie  capsule 
of  Tenon  with  prcservuliun  of  tlie  muscles,  conjunctiva,  and 
oilier  orl>itul  tisisiios.  The  indicatioiw  for  an  enucleation  arc : 
injuries  of  such  kinil  that  the  eye  is  inevitably  Utst,  absolute 
glaucoma  when  other  treatment  is  useless,  malrgtiunt  tumors, 
conditions  from  which  sympathetic  iuHanmiution  may  occur,  > 
ectasias  not  amenable  to  treatment,  ocular  hemorrhage 
which  cannot  be  arrested,  and  a  blindet)  and  disfiguring 
eye.  The  necessary  innlrwiieiUii  arc :  a  s]>eculum,  a  strabis- 
mus-scissors,  a  heavy  curved  scis.iors,  a  fixation -forceps,  and 
a  large  squint-hook.  General  anEegtliei<Ia  is  necessary  Jbr  this 
operation. 

The  ocular  conjunctiva  is  divided  around  the  cornea  and  as 
near  an  ))Ossible  to  it.  The  rapsulc  of  Tenon  is  then  oi>eiied 
and  the  external,  sui>crior,  and  inlerior  recti  muscles  and  con- 
nective tissue  arc  divided  close  to  llic  bulb,  with  or  without 
the  use  of  the  sijuint-hook.  When  llie  three  recti  have  l>een 
divided  the  eye  can  easily  lie  dislocated  forward,  and  with  tlie 
heavy  curved  scissors  the  optic  nerve  can  Ix;  cut.  The  in- 
ternal rectus  and  the  obliques  arc  then  cut  einse  to  the  bull), 
and  the  operation  is  finishal.  Hemorrhage  is  not  consider- 
able, and  is  eontniilwl  liy  pressure.  Tlie  conjunctival  wound 
may  \k  closed  by  sutures,  out  this  is  not  necessary.  An  arti- 
ficial eye  may  Iw  worn  three  weeks  after  the  oiieration. 

An  evisceration  of  the  bulb  cronsisls  in  removal  of  every- 
tliirig  within  the  sclera,  particular  care  being  taken  that  none 
of  the  choroid  is  left.  The  cornea  and  adjacent  sclera  is  eut 
away  and  the  contents  of  the  biilh  are  removed  with  a  spoon. 
The  conjunctival  edges  are  brought  into  apiKtsition  with 
sutures ;  but  the  stump  is  not  better  than  that  lefi  alter  enu- 
cleation unless  a  glass  ball  be  iiiehitled  in  the  scleral  cavity. 
This,  however,  cannot  be  well  tolerateJ  and  is  often  expelled. 


Paracentesis 
which    is   thrust    preferah 
When  the  needle 


Corneal  Operations, 
if  the  cornea    is    jwrformed    with    a    needle, 


lower   and  outer  part, 
anterior  chamber  the  instrument 
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should  bf  brought  into  a  jilanc  piirallcl  with  the  iriw,  to  avoid  1 
wounding  il. 

Tlie  corneal  section  made  lor  relief  of  bad  ulcers  is  pep- 
formed  with  a  Graefe  knife.  This  is  to  be  plunged  through 
sound  corneal  tissue  into  the  anterior  ehaniber,  aeross  which 
it  is  carried  and  pushed  out  of  the  cornea  in  sound  tissue  at 
the  opposite  side.  The  wound  heals  quickly  ur ' 
probed  too  often. 

Conical  cornea  ifi  \)cst  tested  by  removing  the  apex  of  the 
cone.  The  knife  in  making  the  incision  should  enter  the 
anterior  chamber.  Atropine  is  to  be  instilled  and  the  bandage 
applied  until  the  wound  is  healed. 


I 

r-  I 


OperEitions  on  Iris  and  Sclera. 

Iridectomy  is  an  oiwration  whtreby  a  portion  of  the  iris 
is  removed. 

The  indications  for  snch  an  operation  are :  to  make  an  artificial 
pupil;  to  diminish  the  intraocular  pressure;  to  prevent  the 
recurrence  of  iritis;  to  remove  foreign  bodies;  and  to  facili- 
tate the  extraction  of  a  cataract. 

Aa  artificial  jmj)U  is  desirable,  the  retina  and  nerve  Iwing 
Hound,  when  there  are  dense  opaoitits  of  the  cornea  or  lens 
which  do  not  extern!  to  the  {leriphery ;  when  the  pupil  is 
occluded ;  or  when  other  treatment  for  a  dislocated  lens  is 
useless.  Increase  of  tennion  due  to  primary  or  secondary 
elancoma  is  often  relieved  by  an  iridectomy,  which,  if  made 
for  this  purjwse,  necessitates  the  removal  of  a  large  portion 
uf  the  iris  us  near  us  possible  to  its  ciliar}'  attachment.  AAer 
subsidence  of  inflammation  following  a  recvrring  iritiH  an 
iridectomy  at  times  prevents  a  recurrence.  Small  r^s/*  and 
(utnors  of  the  iris  and  forciffn  boiUeg  often  require  the  removal 
of  the  Kcgmenl  of  iris  in  which  they  are  developing  or 
iml>edde<l.  A  preliminary  iridectomy  may  be  performed  to 
facilitate  an  exlrncliov  uf  a  cataract  when  there  are  old 
adhe^iions  and  other  complications.  It  may  also  lie  done  to 
liaslcn  the  opacitif  of  a  cataract.  After  un  iridectomy  for  this 
purpose  the  lens  should  he  kneaded  by  massaging  the  cornea 
with  a  eatanurt-spatohi. 

The  instraments  necesKary  to  j>crform  an  iridectomy  arc: 
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s  &|irmg  speculum,  to  keop  tlie  lids  ajiart ;  a.  lixation-rurcei)3,  J 
U)  steady  the  eyeball  ;  a  Irent  triangular  kcratome,  to  incise 
the  cornea ;  an  iris  fonreps,  to  grasp  the  iris  and  withdraw 
it  tliroiigh  liic  corneal  wotiml ;  curvd  scissors  fur  excising 
the  part  of  the  iri.^  withdrawn  ;  and  a  spatula  to  replace  the 

The  site  of  the   iridectomy  depends   upon  the  reason  for   i 
which  it  is  to  he  made.     When   for  ojitical   purposes,  the  , 
lower  na^l  aide  shonhl  be  selected,  the  cololK>ma  shonid  be 
narrow,  and   the   excised   portion  of  the   iris   not  too  large 
(Kit-.  23).  1 

An  iridectomy  is  generally  made  in  the  upper  part  of  the   , 
iris,  since  the  nppor  lid  will  nurtially  cover  the  colobomo. 
An  iridectomy  fur  glaucoma  should   he  broad  and  the   iris 
removed  near  its  ciliary  attachment  (Fig.  24),     In  order 

Flo.  23.  Fni.  24. 


anllk'Lul  pufU.    tNellJHhip.) 

do  this,  the  corneal   incision   must  be  as  near  as  jiossible  to 
the  plane  of  the  iris. 

To  perform  an  iridectomy,  tlie  operator  stands  behind  the 
patient,  and  alVer  the  lids  arc  separated  by  a  speculum,  the 
eyeball  is  steadied  with  a  lixation-foreeps  at  a  (mint  opposite 
the  prf)posc<I  incision,  which  is  then  made.  The  point  of  the 
keratome  should  first  be  pushed  through  the  cornea  jierpcn- 
dicularly,  and  as  soon  as  it  is  seen  in  the  anterior  chamlier  the 
plane  of  the  keratome  must  be  direc^ted  from  the  Icn.s  lu  order  , 
that  the  i^psule  may  not  l>e  injureil.  This  should  be  t 
the  plane  of  the  iris  when  for  relief  of  tension  and  in  the  ' 
limbns  ordinarily,  ntde.s.s  the  operation  be  undertaken  for 
optical  reasons,  when  it  may  be  even  inside  the  limbus.  The 
iris  is  gra-speii  with  the  fon^p.**,  which  have  been  introduced 
through  the  wound,  and  withdrawn.  With  the  scissors  this 
part  is  excised,  anri  aller  re|)lacing  the  cut  e<)ges  of  the  iris, 


if  necessary,  the  operatior 

kept  bandiigetl  for  about  . 


is  fintt^lied. 

week. 


Tlie  eye  slioutd  be   ] 


Iridotom;  is  the  ojwratioii  for  dividing  the  iris  without  re-  i 
iinvino-  n  iinrt  nf  \i      Tty  ai>|>ltcation  is  limited,  and  then  it 

Most  «ises   rofjiiiring   It   are   eyes 


moving  a  {tart  of  it. 

is  not  very  suceessf....     .....„v  .-..tco   .v.ji.m.ig    il   «.c   <^  __ 

which  are  blinded  from  exudate  after  cataract-extraction.  It 
may  be  done  with  a  GraefL'  kiiifi.',  which  is  first  pushed 
through  the  cornea,  when  lite  iris  and  opaijue  memlirane  may 
be  so  incised  that  the  pupil  bccom 

ScleTotomr  is  an  o|>eration  for  relieving  the  increase  of  intra- 
ocular tension.  To  perform  this,  a  spring-sj)ecuhim,  fixatiun- 
forceps,  and  a  Graefe  knife  are  necessary.  Before  operating 
the  pupil  should  be  contracted  by  eserine,  whicli  is  even  indi- 
cated in  glaucoma,  in  order  that  the  iris  may  not  prolapse. 
The  eyeball  being  fixed,  the  Graefe  knife,  the  sharp  edge 
upward,  is  pushed  tlirough  the  sclera  near  the  corneal  margin 
as  close  as  possible  to  the  plane  of  the  iris  on  the  upper  tem- 
poral side;  and  after  crossing  thcanterior  chamber  should  leave 
the  eye  at  a  corresponding  place  on  the  other  side.  After  a 
few  strokes  of  the  Knife  it  siiould  be  slowly  withdrawn  Itcfore 
a  flap  has  \>een  made.  A  bridge  of  tissue  lies  Iwtweeu  the 
incisions,  one  being  on  each  side.  This  o[ieralion,  as  a  rule, 
is  not  so  satisfactory  as  an  iridectomy. 

Cataract  Operations. 

The  linear  anil  jlap  fxtraction-f!  are  the  operations  for  re- 
moval of  cataracts. 

The  linear  extraction  is  applicable  only  for  soft  or  mem- 
branous cataracts.  Refore  jierforming  this  operation  the  pupil 
should  lie  dilated  with  atropine.  For  a  soil  cataract  a  small 
opening  aliout  one-fifth  of  an  inch  wide  is  made  with  a  kera- 
tome  within  the  margin  of  the  cornea  at  its  lower  bonier. 
The  cai>sule  is  then  ojtened,  if  this  has  not  already  been  done 
by  a  previous  operation,  and  all  pieces  uf  lens-substance  are 
forced  out  of  the  eye  by  pressing  on  the  lower  part  of  it.  To 
remove  cataractons  membranes  after  making  the  corneal  oj>en- 
ing,  they  should  l>e  drawn  out  willi  a  hook  or  forcegts. 

For  removing  bard  cataracts  the  flap  extraction  is  necea- 
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Bary:  The  ^fW  Mrp  of  the  operation  is  the  incigioii,  which 
should  be  large  enough  to  give  exit  to  tlie  hardened  lens. 
This  is  best  done  with  Urueie's  straight-liitife  (l''ig.  25),  nf 
i.  25. 


which  the  ciitting-edge,  directed  iipwaitl,  is  pu.shcd  through 
the  liml)ua  at  the  upper  temporal  side,  and  after  [>assing 
through  the  anterior  chamljer  should  come  out  of  the  eve  at  a 
corresponding  jwint  on  the  nasal  side.  By  making  a  few 
strokes  with  the  knife  the  incision  is  completed,  and  it  is  well 
to  include  a  bit  of  conjunctiva  in  the  flap. 

The  xeeotul  nfep  is  an  iridectomy,  and  the  third  is  the  open- 
ing of  the  anterior  capsule,  which  is  done  with  a  cystitome ; 
and  the  InM  utep  \»  the  expulsion  of  the  lens. 

After  thi»  any  extraneous  materiiil  in  the  anterior  chamber 
is  to  be  kneaded  out  by  stroking  the  eye  with  a  spatula,  the 
iris  is  to  he  neatly  replaced  if  necessary,  the  conjunctival 
wound  nicely  coapted,  and  the  eyes  bandaged, 

The  extraction  may  also  lie  performed  without  an  iridec- 
tomy, but  the  beginner  will  do  better  by  employing  the  other 
method. 

Tlie  instruments  necessary  to  perform  an  extraction  of  a 
hard  cataract  iirc  the  same  as  requireil  for  an  iridectomy 
(except  that  a  Graefe  knife  is  use<l  instead  of  a  kenttome) ;  a 
cystitome,  to  tear  the  capsule  ;  and  a  scoop. 

After  extraction  both  eyes  are  to  be  bandaged,  and  the 
patient  should  remain  in  bed  in  a  dark  room  for  a  week.  In 
the  meantime  the  lids  are  to  l>e  gently  bathed  two  or  three 
times  daily  after  the  second  day  with  warm  boruted  water, 
and  a  drop  of  atropine  instilled  at  least  once  daily.  At  the  end 
of  a  week  the  eyes  need  not  be  bandaged  except  at  night,  and 
after  the  third  week  the  patient  may  be  allowed  to  go  out. 

Soft  cataracts  may  also  be  removed  by  solution  or  by  suction. 

The  operation  of  discission  rauscs  absfirption  of  the  lens- 
eubstance  by  exiwsiug  it  to  the  action  of  itie  !U|iieous.   To  per- 
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if  necessary,  the  operation  is  fini.^hed.     Tlie  eye  should  I 
kept  bandaged  for  about  a  week. 

Iriddtomy  is  the  operation  for  <lividing  tlie  iris  without  n 
moving  a  port  of  it.     Its  application  i:^  limited,  and  then  ^ 


rw|mnng 


_  successful.  Mmt  . 
which  are  blinded  from  exudate  after  ca taracl -ex tract ioit 
may  be  done  with  a  Gracfe  knife,  which  is  first  puiili'^ 
tliroiigli  the  cornea,  when  the  iris  and  otKiijiie  meiiihrane  ni.  ^ 
l»e  so  incisetl  that  the  pupil  becomes  a  slit. 

Sclerotomy  is  an  operation  for  relieving  the  increase  of  int 
ocular  tension.     To  perform  this,  a  spriiig-^|>etuil[im,  lixali< 
forceps,  and  a  Graefe  knife  are  necessary.     Before  openil 
the  pupil  should  be  cuntracled  by  eserine,  which  is  even  ti 
catcu  in  glaucoma,  in  order  that  the  iris  may  not  prol» 
The  eyeliall   being  fixed,  the  Uraefe  knife,   tlie  sharp  ■ 
upward,  is  pushed  thnmgh  the  sclera  near  the  corneal  ni,: 
as  close  as  |K>sstble  to  the  plane  of  the  iris  on  the  upper 
poral  side;  and  afWrcrossingtheanterior  chamber  should 
the  eye  at  a  corresimnding  place  on  the  other  side.     A( 
few  stmkes  of  the  Lnife  it  should  be  slowly  withdrawn  l> 
a  flap  has  l>e<'n  made.     A  bridge  of  tissue  lies  hetwet- 
incisions,  one  being  on  each  side.     This  oj>erolion,  as  a 
is  not  so  satisfactory  as  an  iridectomy. 

Cataract  Operations. 

The  linear  and  Jfap  fx/mcHoiix  are  the  0|>erjtions 
moval  of  cataracts. 

Thi'  Unoar  extraction  is  apnlicuhle  only  for  soft  v 
hranous  caturactd.    Ik-fon'  iwrforming  this  operation  tl 
Mhould  !«■  liilntetl  ivith  atropine.     For  a  sort  calaratt 
o]H'uing  alxmt  ono-tiftli  of  uii  inch  wide  is  nindp  with 
tome  within  the  margin  of  the  cornea  at  its  lowi'i 
The  cupiule  is  then  ojiened,  if  this  lias  not  already  t. 
by  u  iiroviouB  0|KTalion,  and  all  pieces  of  lens-sub^| 
forcwl  out  of  the  cyo  hy  pressing  on  the  lower  part  • 
n'uiovf  catnraeloiiM  membranes  after  making  the  con 
iiig,  they  nhonhl  he  drawn  out  with  a  hook  or  force] 

ViT  r\>iiioviiig  hard  nititraclH  the  Dap  extraction 


(^  u  sound, 
omposed  of: 
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form  this  operation,  the  pupil  must  be  dilatecl,  general  or  local 
anaesthesia  (according  as  the  patient  is  unruly  or  not)  employ e<1, 
and  after  separation  of  the  lids  a  cataract- needle  is  thrust  into 
the  cornea  near  the  lower  and  temporal  border   (Fig.    26). 


Fig.  26. 


Discission  of  cataract.    (Nettleship.) 

The  point  of  the  instrument  is  pushed  through  the  capsule  into 
the  lens-substance,  and  after  this  has  been  gently  disturbe<l  the 
needle  is  withdrawn.  The  danger  of  the  operation  lies  in  the 
possibility  of  wounding  the  iris,  and  this  is  to  be  kept  in  mind. 
The  after'treatment  consists  in  rest,  use  of  atroj)ine,  and,  if 
there  be  considerable  reaction,  application  of  iced  water  and 
leeches. 

For  removal  by  suction,  a  cataract  must  l>e  liquid.  A  dis- 
cission is  first  performed  and  the  nose  of  the  syringe  is  passed 
through  an  opening  in  the  cornea  made  with  a  keratome. 
When  the  end  of  the  instrument  is  within  the  capsule,  the 
contents  can  be  removed  by  suction.  The  a/tcr'trcatnient  is 
the  same  as  for  discission. 


THE  EAR. 


ANATOBIT  OF  THE  EAR. 

Thk  liar  is  divi<li!il  {iliysiul»|rit;any  iiitu  two  parts,  vir.. 
the  condticliun  Hppiimtiis,  by  means  of  which  tsuiiiul-v 
are  tarried  to  the  terminal  maments  of  the  auditory  n< 
and  [L)  the  [>erce))tion  apparatus,  by  means  of  which  s( 


(••) 


FiK  S7.— Outer  fiu trace  of  Itie  loft  IJ'idvbiiIc  iDcmbraui:  uf  nnaduU:  V.  aegmpnt  I 
orih<lr[niianlciiiL-iDbrflDelyinEinfpoiiIoflhehiindli"ortheinft1leiiBi  H,  WMlurtt  -  " 
MHTnelit  of  tbe  lyinjwnic  mpmlirHne :  ^'.  S'.  rrimnik*!  ilrlir,  puiluif  fmm  Ihit  Khn 

Snma  of  the  mallnua  lo  ihu  siiliia  Ljrnip.  poll,  et  mtour;  MS,  tnimnncU'i  mci 
nno     ipolllxer)  , 

fig.  28.— li'.  miperlor  lleament  of  the  m*11eua:  I.E.  cilErnMl  llEamcnt  of  Ihs 
inallciia,  8,  Hhnrmell'*  mtmbnne,  iir  the  mcmhranii  Barcl^a;  I).  Pniiwak'i  Bpacai 
R,  |iart  of  Ihe  alllo  ;  T.  ivndoii  of  iKe  leiuiir  tympatil  muiclc.    (rolltnr.) 

waves  are  receivttl  and  the  impression  conveyed  to  the  brain- 
centres,  where  they  are  rccogniMd  as  sound. 
The  coadnction  apparatus  I<i  (;oni]Hised  of: 


OCULAR  INSPECTlOy  OF  THE  EAR. 

(b)  The  mltltlle  ear,  or  li/mpnmim  : 

1.  Meiiiljrana  tympaiii,  or  Hrum-head  (Fig.  27) ; 

2.  The  tniddlp-ear  cavity  and  attic  (Fig.  28) ; 

3.  The  ossioles  (malleus,  incus,  autl  stapes); 

4.  Eustarhiaii  tube  (Fig.  29); 

5.  AntriTui  ; 
G.  Masl<,i<l  MK 

TliG  perceptioQ  apparatus,  <jr  internal  ear : 

(n)  Tlie  vcstii.ulc  ; 

(b)  The  semicircular  (Miuals; 

fc)  The  cochlea. 

i'urther  anatomical  ilclails  art;  given  in  Figs.  29  and  30. 

EXAMINATION  OF  THE  EAR. 

Ocular  Inspection  of  the  Ear. 
The  ear  should  Hrst  he  examined  liy  llie  unaided  eye  for  ] 
malformations  and  deformities  of  the   uuricle  and    fxteniat  \ 

F«..  31. 


The  mwdm}  procem  !>hnuld  also  be  examined,  and  its 
color  and  size  compai-eil  with  tlinse  of  the  iipixHite  side.  If 
scar»  exist,  they  should  lie  notcti,  and  inquiry  made  as  to 
whether  they  are  due  to  accidental  ur  sui^ical  injury,  ( 
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Bome  (iiwase-prowss.     The  auricle  ant]  external  mcatu 6  should   | 
be  examined  fur  eviilenpes  of  irritaliim,  siirh  hh  crcoriatioua 
and  rcreniH^owH  y<r<if rjiws  rcsiiitiiig  from  middle-ear  <!iseharge. 

Inspection  with  the  Aid  of  Reflected  Light  and  the  Ev 
Speculum  (Fig>i.  31-34). 
The  external  meatus  and  drom-bead  should  l>e  carefully  in- 
upecled.  The  dee|)fr  jwrtioua  of  tlie  meatus  shiiuld  lie  searched 
for  accumulations  of  cerumen,  cjiitheliul  scales,  and  inflam- 
matory areas.  If  there  is  a  history  of  mastoid  {tiiin,  the  upper 
and  posterior  portion  of  the  external  meatus  should  beesiie- 
eially  observecf  for  redness  and  bulging,  as  these  are  signs 
of  active  inflammation  of  the  mastoid  cellp'.     Kczema  of  the 


\ 


PoUUer'a  ipn-ulum. 

superior  anil  postcriiir  wiills  of  ihe  meatus  is  often  associated 
with  chronic  catarrhal  otitis  media. 

The  drum-head  should  be  inspected,  and  the  following  con- 
ditions noted :  The  color  should  lie  a  pinkish,  pearly  gray.    I  f 
it  is  of  a  whitiah,   glistening 
^^  ^^-  color,    with     here   and    there 

thickem-d  HreH-s  the  presence 
of  sclerosis  should  be  sus- 
|>ected.  If  it  is  of  a  dull,  sod- 
den, lustreless,  pinkish  color, 
otitis  catarrhalis  is  prolmbly 
present.  If  it  is  of  a  reddish- 
iiluc  color  with  a  velvety  sur- 
face, it  is  indicative  of  acute 
otitis  media ;  while  if  tt  is  of  a 
bi-efv-reil  color,  with  greenish 

'  " """  or  yellowish  areas  in  the  lower 

half,  an  acute  suppurative  otitis  media  is  in  active  progress. 
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It  aliould  be  noted  wlietlier  tbe  membrane  has  the  normal 
(Figs.  .15  and  3G)  or  an  extii/geriiled  concare  lairface,  or  is 
bulging  mitvard.  When  the  concavity  of  the  drumhead  is 
exaggerated  the  haadle  of  liie  malleus  in  rotated  inward  and 
backward,  tliereby  making  tlie  short  process  stand  out  quite 
prominently  as  a  whitish,  glistening  spot  in  the  upper  field 
of  tbe  drum-head.     The  cone  of  light  (Figs.  35  and  36)  which 


Fio.  3o. 


Fio.  3U. 


light  ;f,  JDDg  bondleofinctu 


rig.  38. -N 
/.umSu,    (i-oi 


projects  anteriorly  from  the  umbo,  or  lower  end  of  the  handle 
of  die  malleus,  is  broken  or  alt<^ther  wanting  when  extreme 
retraction  is  present- 
Along  the  line  of  the  handle  of  the  malleus  the  bhodvfiiseU 
may  I>e  quite  prominent,  and  it  should  be  determined  whether 
this  prominence  i.s  abnormal  or  due  to  the  presence  of  the  ear- 
speculum  within  the  meatus.  After  the  speculum  has  been  in 
the  meatus  for  a  few  minutes,  the  manubrium,  which  at  tirst 
had  the  normal  appearance,  becomes  deeply  congested  ;  hence 
it  is  important  tliiit  it  should  be  exaniinctl  immediately  after 
inserting  the  speculum. 

If  tbe  drum-head  is  per/orated,  the  size,  location,  and  char- 
acter of  the  edges  should  be  noteil ;  the  presence  or  absence  of 
granulations,  polypi,  and  necrotic  bone  should  be  determined. 


Examination  by  Toncb. 

The  auricle  should  be  examined  by  the  sense  of  touch  for 
the  presence  of  calcareous,  fibrous,  or  other  hard  formations. 
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The  mastoid  region  should  also  be  prcsscil  iijiou  i)n<l 
to  see  if  llicre  is  jMiin  or  tcuilcrDess. 

Tlie  external  meatus  and  middle  eaxiilioiilil  bcoxariiiiRHl  with 
a  probe  furevitleru'fs  of  Iwrc  bone.  If  it  is  prL'sont,  theprulie 
will  impart  a  grating  scnsatiun  to  tbe  fingers  of  the  operator. 

Examination  hy  Smell. 

The  probe  iritriHiuccil  into  the  inkKIle  uar  oavity,  cs[>ecially 
if  it  is  curved  and  iiitrwhiced  iipward  into  tlie  attic,  may  lie 
the  means  of  (le  mount  rating  tiie  presence  of  a  necrotic  or  ftml 
odor,  when  it  would  otherwise  not  be  sus|wct«i.  The  prolw 
thus  aRbnls  another  valuable  means  of  diagnosiy,  in  addition 
to  the  grating  sensation  produce<l  by  contact  with  bam  bone. 
It  in  my  invariable  custom  to  note  the  o<Ior  of  tiic  iiroI>e  nr 
dressing  removed  from  tiic  ear.  In  this  way  I  am  L-nuuk-d  nut 
only  to  arrive  at  a  more  correct  <liagnosis,  but  al.so  to  estimuta 
the  pn^re.-ts  being  made  under  tivatment. 

Examination  hy  Means  of  InstiUations. 

Sonieliinps  it  is  impossible  ti>gi?t  a  viewof  lliodnii 
as  to  deteriiitnc  the  presence  or  absence  of  perforations.  The 
inatillation  of  lii/ih-ozone  or  pyi-ozone  will  aid  in  arriving  at  a 
conclusion.  The  drugs  cause  the  ptis  to  break  up  and  give 
off  a  gas  which  im]Hirts  a  soap-suds  ap]>canince  to  the  fluid. 
This  should  not  \k  taken,  however,  as  a  jtositive  sign  of  i>er«. 
forution,  as  an  acute  dermatitis  or  furunculosis  of  the  extei  "* 
meatus  might  give  rise  to  the  same  phenomenon. 

Atmhol  or  Hilvrr  nlti-ate  may  also  be  used  to  demonstrafe  the' 
presence  or  absence  of  jwrforation,  by  pulling;;  a  few  drops  inl 
the  external  meatus  and  applying  air-pi-essun-  llirough  a  suit-' 
able  moatus-tip  ami  forcing  the  medieanient  into  the  middle 
ear,  and  out  through  the  Rn^itacliian  tube  into  the  throat,  where 
it  is  delected  by  the  {talient. 


I 

i 
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Examination  by  Means  of  Vapors  and  Air. 
Nebulized  medicaments  niny  be  fixvcil  through  tlie  middle 
,  ear  into  the  throat  and  tlie  cloudy  vapor  noted  there  by  the 
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observer,  or  tasted  by  the  patient.  The  nebulized  vapor  may 
be  forced  in  the  opposite  direction  by  means  of  the  Eustachian 
catheter,  or  by  Politzerization,  in  which  case  the  nebulous 
smoke  may  be  seen  to  issue  from  the  external  meatus.  A 
whistling  or  bubbling  sound  will  also  lie  present  if  there  is 
perforation.  It  may  also  be  demonstrated  by  infiating  the 
ear  by  Valsalva's  or  Polilzer's  method,  and  noting  the  hissing 
sound  of  the  air  as  it  issues  through  the  diagnostic  tube  (Fig. 
42). 


Examination  by  TransUlmnination. 

The  condition  of  the  walla  of  the  external  auditory  c&nal 
may  Iw  studied  by  placing  a  liimded  electric  lamp  over  the 
mastoid  [irocess.  This  procedure  should  be  carried  on  in  a 
dark  room,  prcl'enibly  one  with  blackened  walls.  If  the 
mastoid  cells  are  free  from  fluid  or  other  morbid  material, 
tlie  light  will  be  n-adily  transmitted  through  the  bone  to  the 
external  auditory  meatus,  rendering  it  a  beautiful,  translucent 
pink  color.  If  there  arc  small  areas  of  lione-necrosis  or  pus- 
foci,  they  will  apiK-ar  as  darkened  spots  against  the  trans- 
illuminate<l  niGRlus-walls. 

The  condition  of  the  mastoid  process  may  also  lie  studied 
at  the  same  liinc. 

I  have  ol)!*rvc<l,  in  chronic  snppnratiTe  diseases  of  the  mid- 
dle ear,  tliat  the  tmnsilhiminatinn  is  often  much  diminished 
upon  the  Kide  affected.  This  is  due  to  the  jtathologic  changes 
in  the  bone,  to  hypertrophy  of  tiie  mucous  membrane,  and  to 
the  presence  of  pus  wittiin  the  mastoid  cells.  I  have  found 
this  means  of  diagnosis  of  great  value  in  deciding  whether  or 
not  a  given  case  of  chronic  suppurative  otitis  media  should  be 
treated  surgically  or  by  the  usual  cla.ssic  methods. 


FTTNOTIONAL  TESTS  OF  HEAHIMG. 
The  Voice. 

This  is  one  of  the  oldest  as  well  as  most  practical  methods 
of  tosting  the  hearing,  as  the  car  is  used  more  for  interpreting 
the  boman  voice  than  for  any  other  jmrposc.     No  matter  what 
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amount  of  improvement  inav  l>e  indicatfJ  liv  the  other 
of  hearing,  the  power  of  the  patient  (o  understand  the  coi 
versational  voice  must  be  ihe  final  and  crucial  test.    All  other-J 
tests  arc  of  value  more  in  e.stublishing  the  d liferent ial  diag>{ 
nosis  than    fur  estimating   tlie   amount   of  improvement  in' 
hearing. 

Whispered  conTenation  and  nnmerslB  may  lx>  used  in  cases 
of  motleratc  deafness  to  estahlisli  the  distance  at  which  they 
may  be  heard.  The  normal  ear  will  distinguish  v:hisperai 
converaation  in  a  q[iiet  room  at  a  distance  of  from  10  to  30 
feet.  Whispered  numtrafn  will  he  hoard  at  a  di.stance  of  from 
8  to  40  feet,  Bonie  words  and  some  numeral.^  being  heard  at  a 
greater  distance  than  others,  acct>nling  lo  the  pre<Iominance 
vowel  and  consonant  sounds  in  the  s)Kjkcn  words. 

Hetliod:  The  patient  slioujd  he  seated  at  one  end  of  tl 
room  wilh  the  ear  to  lie  tested  turned  toward  the  physiciao.! 
He  should  be  requested  to  close  his  eyes  and  repeat  the 
wonlfl  or  sentences  spoken  to  him ;  or  if  the  watch  or  aeoumeter 
is  used,  to  indicate  by  raising  the  hand  when  he  distinctly  hears 
it.  The  sni^in  should  njiproaoh  from  tlie  normal  tieanng 
distance,  using  the  voice  as  he  a|mroaches  step  by  step. 
When  he  has  determinwl  at  what  distance  the  patient  can 
hear  the  whispered  voice,  he  should  record  it  in  feet  or  inches. 

I'lie  conTersational  and  lond  voice  may  he  nsed  tn  the  satna 
way.    In  extremely  deaf  persons  it  is  sometimes  of  advantage 
to  lest  the  hearing  tlirough  a  nprtikivg-lnbe  or  other  aid 
hearing.     A  rareful  record  should  Im-  kept  of  all  these  test^'. 
so  that  they  may  l)e  used  for  comparison  at  subsequent  timeSi'' 


The  Watch. 

The  same  general  rules  apply  lo  this  test. 

Two  watches  should  he  nscd,  one  a  liigh-pitche<l  and  the 
other  a   low-pitched  ticker.      Thoy  should  be  tested   upon  1 
twenty  or  more  normal  ears,  so  as  lo  establish  the  normal  di*-  | 
tanee  at  which  they  should  he  heard.     The  ordinary  watch  ii 
heard  at  a  distantx;  of  from  forty  to  sixty  inches. 

Having  determined  the  nonnal  distance,  it  should  be  taken 
as  the  denominator,  the  numerator  being  the  actual  distance 
at  which  it  is  heard.     If,  for  instance,  the  denominator  of  the 
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watoli  is  fifty  inches  and  the  distance  at  which  it  is  heard  hy 
the  patient  is  ten  inciies,  the  record  .should  be  Watch  -■-  J-j|. 

If  the  watcli  is  heard  only  U|>oii  conlaei  aijaintt  the  ear,  it 
shouhl  be  recorded  Watch  ^  i^  ;  while  if  it  is  not  lieard  by 
citlier  air  or  contact  it  should  be  recorded  Watch  ^jl^- 

The  object  of  having  a  high-  and  a  low-sounding  watch  is 
of  value  in  differentiating  middle-ear  atiil  labyrinthine  disease ; 
the  high  ticker  being  heard  best  in  middle-ear  disease,  and 
the  low  ticker  in  labyrinthine. 


Ihe  Acoonteter. 

This  is  an  instrument  devised  by  Polilzer  for  the  pnqx)se 
of  giving  to  the  specialista  ticker  tuned  to  a  certain  pilch  and 
intensity,  whereby  it  is  possible  fur  the  reconls  of  all  observers 
to  be  uniform  and  easily  comjmred. 

This  instrument  can  nonnallr  be  heard  in  a  quiet  nwm  at  a 
diHiunoe  of  about  forty  fwt  (Fig.  37).     This 
should  lie  taken  as  the  denominator  and  the 
actual  distance  at  wliich  it  is  heard  as  the 
numerator. 

Thus  if  it  is  heaifl  at  dgld/cet,  it  shoidd 
be  recordetl  P.  Ac.  8,40. 

There  Is  an  attachment  by  means  of  which 
the  instrument  can  be  placed  in  contact  with 
the  mastoid  process  ami  the  bone-conduction 
thus  tested. 


Fio.  37. 


The  Galton  Whistle. 

This  is  an  instrument,  the  cylinder  of  which  can  be  length- 
cneil  or  shortened  hy  a  simple  contrivance  and  the  pitch  of 
the  lone  varie<l  accordingly. 

Its  range  is  from  the  highest  pitch  that  can  be  distin- 
guished by  the  humau  ear  (about  40,000  vibrations  per 
sceonil)  down  to  near  the  medium  range. 

Its  purpose  is  to  test  the  tipper  limit  of  hearing.  It  is  of 
very  great  value  in  the  diagnosis  of  labyrinthine  disea.«e,  or 
disease  of  the  auditory  nerve  where  the  upper  limit  of  the 
hearing  is  considerably  lowered. 
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Konig's  rods  (Fig.  38)  may  be  used  for  tbc  same  purpose, 
although  they  are  oeither  so  convenient  nor  iuexpenaive  as 
the  Galton  Whistle. 


ESolg  rod  u  modiflcd  by  Tllakc. 


Tunins-forks. 


Thp  vibrationB  of  the  tnning-fork  should  range  from  16 
to  4096,  selected  as  follows : 


If.  v..  32  v.,  64  T.,  128  v.,  2.J6  v 


512  V 


1024  V. 


2048  v.,  401)6  V, 


With  tliossp  fi)rk«  the  lower  and  middle  ranire  of  lienring 
may  l>o  tested,  as  well  as  tin-  companitive  li('iiriii}:-[iower  by 
air  and  bone  coniliiction.  For  onlinan-  dlairnostic  imrnoses 
the  Hartman  set  of  five  forks  arc  all  that  are  reijnir(.H!.  Tlicy 
are  as  follows : 


v.,  256  T.,  512  y.,   1024  v.,  2048  v 
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The  tipper  limit  of  henring  should  he  tested  with  tlie  Galtun 
whistle. 

The  nsnftl  tests  tiiaile  l>_v  tliem  are  the  ruvgc  of  hearing ; 
anj  Iho  Weber,  ami  lliniiO  ex]>erinieiit«. 

Tlie  Kange  of  Hearing. 

Thi.s  in  ticftTmined  for  tlie  purpose  of  asocrtaining  the 
lowest  and  the  highest  musical  tone  that  cim  \w  heard  hy  the 
alTwteil  ear,  the  opi>()8ite  ear  in  tlic  nieaiitinie  being  firmly 
closctl. 

The  test  t^honld  be  made  by  beginning  with  iho  highest  fork, 
and  so  on  down  to  the  lowest  that  eaii  be  heard.  If,  for 
example,  all  the  forkH  from  4096  v.  down  to  128  v.  can  be 
heard,  while  the  16  v.,  3'i  v.,  and  64  v.  fork  eannot  be  heard, 
the  reconl  should  be  40it6  to  128  v. 

The  signiflc&nce  of  ihis  test  is  in  the  fact  that  in  disease  of 
the  conduction  ujtparatns  the  jTOwer  to  bear  low  tones  is 
diminished. 

In  case.s  of  extreme  middle-ear  deafness  the  patient  may 
not  hear  lower  tones*  than  2048  v.,  while  he  may  distinctly 
hear  the  notes  of  the  Gallon  whistle.  In  labyrinthine  disease 
the  upiter  notes  of  the  Gallon  whislle  are  lost,  while  the  low- 
sounding  luning-forks  may  he  beard. 

The  Weber  Experiment. 

This  experiment  is  made  I'ur  Ibo  puqiose  of  determining  tlie 
relative  hearing  of  the  two  ears  by  bone  conduction. 

It  is  based  npim  the  principle  that  In  disea^se  or  obstruction 
of  the  conduction  apimniliis  hone  conduction  is  increased  ; 
while  in  disea.-ie  of  the  auditory  nerve  or  labyrinth  bone  con- 
duction is  diminished. 

The  experiment  is  made  by  placing  tlie  tuning-fork  (prefer- 
jiblv  ihc  S.'ffi  V.)  in  firm  contact  with  the  median  line  of  the 
head.  The  fork  may  be  pUu^d  on  the  vertex,  forehead,  teeth, 
or  chin.  The  patient  is  asked  to  notice  with  which  ear  he 
hears  the  tuning-fork  londe.st.  If  he  has  disease  of  the  middle 
oar  or  external  auditory  meatus,  bone  condnction  will  be  in- 
creased on  that  si»lc,  while  the  opiwifite  side  remains  unaffected. 
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If,  then,  the  patient  complains  of  deafness  in  the  right 
and  th(s  Welxjr  lest  shows  that  he  hears  the  fork  best  on  tl 
side,  it  ia  fair  to  [ti'esiitne  that  lie  has  disease  of  the  conduction 
apparatus  rather  than  labyrinthine  disease.     If,  however,  he 
hears  the  fork  best  in  tlie  normal  ear,  it  is  a  fair  iiresuniplion 
that  he  is  afTected  with  iabjrintiiine  or  nerve  deafness.   Judg- 
ment should  be  reserved,  however,  until  all  tests  and  dii 
nostic  signs  are  noted. 

The  Binne  Experiment. 

This  test  is  fi»r  t\w  purpose  .if  iletenuiuiiin  the  relativ*-! 
iLearinc-poTBi  by  bone  and  air  conduction. 

Normally  the  forks  should  be  heard  fmin  fifteen  to  twenty- 
seconds  longer  by  air  conduction  tiian  by  bone  conduction; 
fitr  example,  if  fork  250  v.  is  placed  against  the  mastoid  proc- 
ess and  held  there  until  the  patient  cease.s  to  hear  it,  and  if 
then  held  close  to  the  ear,  he  should  continue  to  hear  it  foi 
fifteen  or  twenty  seconds  more. 

If  lie  has  middle-ear  disease,  bone  conduction  will  be  in- 
crca.=cd  ;  hence  he  will  hear  it  longer  than  normally  over  tlw' 
mastoid  process,  which  will  leave  a  shorter  time  for  it  to  b^: 
heard  by  air  conduction. 

If,  however,  there  is  labyrintliine  disease,  bone  tonduction 
will  be  diminished  or  totally  lost,  while  uir  tondiiction  \siU 
remain  near  the  normal;  bonce  the  fork  \mII  lie  hi  ml  bj  air 
more  than  fifteen  or  twenty  sccomis  after  it  ceases  to  be  heard 
(if  heard  at  all)  over  the  mastoid  process. 

In  middle-ear  deafness  of  marked  degree  the  hearing  b^ 
bone  conduction  may  be  increased  to  such  an  extent  that  to*' 
fork  will  be  heard  longer  over  the  mastoid  than  by  air  con-^ 
duction.  In  this  case  the  test  should  begin  by  holding  tha 
fork  near  the  affected  ear  until  it  ceases  to  bo  heard,  and  then 
placing  it  against  the  mastoid  process,  note  l)eing  taken  of 
the  number  of  seconds  it  continues  to  be  heard  in  this  pou-- 
tion. 

Principles  Unilerljriiig  the  Teats  of  Hearinff. 
1.  The   normal    range  of   liearing   is  from    I  (J   to  40,000 
vibrations  per  second. 
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2.  When  the  coiKluction  apjKiralus  im  iIiHeaHLHi  or  obstructed, 
the  power  to  hear  low  tones  is  im|)airei:l  or  lost. 

3.  When  the  perception  apjmrutus  is  diseased,  tlie  power 
to  hear  higli  tones  is  lost. 

4.  The  iiormul  ear  liears  alwiit  twice  as  long  liy  air  con- 
diiolioii  a«  I\v  bone  conduction.  Tliat  is,  a  fork  heard  hy  bone 
conduction  jbr  twenty  seconds  will  be  licard  a)M>ut  forty 
seconds  when  held  close  to  the  ear. 

5.  When  the  conduction  apparatus  is  diseased  or  obstructed, 
bone  conduction  is  incrwiseu  and  the  time  left  in  which  the 
fork  should  be  heard  by  air  conduction  is  diminished  ;  or  bone 
conduction  may  be  so  much  increased  that  the  fork  is  heard 
longer  than  by  air  conduction. 

6.  When  the  perception  apparatus  is  diseased,  bone  con- 
duction is  diminished  or  sliorlened,  so  tliat  the  relative  time  \ 
of  hearing  by  air  coudnclion  is  exaggei-atetl. 


Practical  Application  of  Tuniug-fork  and  Whistle  teats. 

Referring  to  the  th'nd principle,  we  note  tliat  when  the  per- 
ception apparatus  is  dlr^eased  tlie  power  to  hear  high  tones  is 
ditninisliet!  op  lost ;  and  we  note,  in  principle  five,  that  hearing 
by  bone  conduction  if  increase<l.  When  we  fin'l  deafness  in  a 
given  ear  with  bws  of  hearing-power  for  high  tones  and  dimin- 
ished bone  condnction  in  the  same  ear,  it  is  safe  to  presume 
the  deafness  to  Ik*  due  lo  labyrintlnne,  nerve,  or  auditory 
centre  disease.  If,  however,  a  patient  presents  himself  with 
deafness  in  a  given  ear,  and  the  Weber  test  shows  bone  con- 
dnction increa!>ed  on  that  side,  and  the  Rinne  test  shows  that 
hearing  by  Ixmo  conduction  is  as  long  or  longer  than  by  air 
conduction,  and  that  the  lower  tuning-forks  are  not  heard, 
while  the  np|>er  forks  and  Gallon  whistle  are  heard  dis- 
tinctly, it  is  fair  to  presinnc  tliat  the  case  is  one  of  middle- 
ear  or  external  meatus  disease.  If,  on  the  other  hand,  the 
high  tones  of  the  Gallon  whistle  are  lost  and  bone  conduc- 
tion is  diminished,  the  case  is  proljably  one  of  labyrinthine 
disea.w. 

The  normal  range  of  hearing  for  musical  tones  being  from 
16  to  -JO  ,(100  vibrations  per  second,  it  therefore  follows  that 
any  deviation   from  this  rule  is  a  sign  of  some  abnormality 


4 


184  FUSCnOSAL  TESTS  OF  HEAMUQ. 

in  either  tbe  eoofioetioa  apfHrstiB  mnidle  ear  and  exleranl 
aiviitofy  mexcos)  or  tbe  percepdoa  apponRB  (Umrntk, 
aiwiitofy  nerre,  or  andhorr  centre  in  the  bnin). 

Referring  to  the  ^etr^nd  principle,  we  leam  that  wheo  the 
ooDrloetion  appantiB  b  afiected  bT  disease  or  mechanical  ob- 
stmctioo  the  power  to  hear  low  tones  k  last  or  impaired. 
In  other  words,  if  there  L«  moderate  or  marked  middle^ar  or 
external  meatas  diaease  or  obecmcdi^n,  the  taninp-forks  pring 
16  to  128  vibrations  are  not  heard.  whQe  the  tones  aboTe 
thiA  limit  are  heard  distinctly.  In  cases  of  more  proooonccd 
dk^eas^e  the  lower  limit  of  tones  heard  will  a.<eend  still  hieha' 
in  the  scale.  This  test  is  made  by  holding  the  vibratiBe  fork 
near  the  ear,  beginning  with  the  I«>west  one  and  gradnallj 
ascending  the  scale  nntU  the  patient  hears  the  musical  note^ 


Moch  has  been  written  and  spoken  a^^ainst  the  value  of 
the  foregoing  tests  as  a  means  to  accurate  diaj^«]ksis  of  ear 
disease.  It  is  true  that  no  one  t€>t  ad'ords  sufficient  ilata 
apon  which  to  make  a  diagn<>ris.  It  is  als«^  true  that  all  the 
functional  tots  of  hearing  may  in  ex«>^ptional  cases  not 
affonl  sufficient  data  for  a  pi>sitive  diaimosis. 

If  the  aUive  principles  and  experiments  are  intelligently 
comprehenHe<l  and  pert'onnetl,  and  are  conrideriHl  in  ci>njunc- 
tion  with  the  other  phenomena  presenttil  in  the  clinical 
hi-torj-  of  the  case,  a  correct  diagnosis  may  alnu^t  invariably 
be  made. 

It  «houId  lie  noted  that  the  above  exj^rinicnts  are  made 
for  two  purpr^Res  ;  namely:  (a)  to  estimate  the  Im.'tition  of  the 
lesion  and  amount  of  impairment  of  hearinc  :  and  (//)  to  deter- 
mine the  n-lative  hearing-power  by  lunie  and  air  o»nduotion. 

The  latter  is  for  the  purpose  of  diffenntiatini:  U'tween 
dii-ea-rf;  of  the  conduction  apj>aratus  » middle  i»ar  and  external 
meatu«;  and  the  perception  apiiaratus  (lahyrintlu  auditory 
afUtrej. 

Thfsr;  prinr-iples  and  ox|KTimeiit-s  are  prt^sonttnl  with  the 
hofic  that  they  will  enable  the  stiuKnt  ami  practitioner  to 
render  his  work  not  only  more  accurate,  but  more  attractive 
an  well. 
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Influence  of  Age  upon  Bone  Conduction. 

For  reasons  imt  well  iinderRUxKl,  bone  conduction  iw  ron- 
aiderably  diminislied  in  i«rsoiia  more  than  fifty  years  of  age. 
This  should  be  l!il*en  into  aeuotnit  in  eHtiniuting  the  value  of 
the  Weber  and  tlie  Kinne  tests. 


Exceptions  to  the  Weber  and  Rinne  Tests. 

Many  cases  in  ai^tiial  practice  have  at  the  same  time  disease  I 
of  the  external,  middle,  and  internal  ears,  thereby  modifying  J 
perception  bv  both  bone  and  air  conduction. 

Bone  conduction  may  l»e  increased  by  the  prewence  of  a 
ping  of  carumen  more  than  it  is  decreased  by  inerea-setl  tension 
of  the  labyrinthine  fluid  from  pressure  on  the  foot-plate  of 
the  stapes,  or  congestion  of  tlie  labyrinth,  so  that  the  Rinnfi 
test  may  show  a  pretlomi nance  of  bone  coniluction  over  air 
conduction.  Thus  the  ilisease  of  the  internal  ear  is  masked. 
After  the  removal  of  the  plug  of  cerumen  Irene  conduction 
is  diminished  below  the  normal  limit,  thus  unmasking  or  re-  ■ 
vealing  the  internal  ear  disease. 

In  sappurative  disease  of  the  middle  ear  there  is  ofti-n  an  J 
increase  in  bone  conduction  to  such  an  extent  as  to  excee<1  air  j 
conduction  ;  hence  when  internal-car  disease  is  combined  with  i 
it  the  influence  of  the  internal-ear  disease  may  pralominate  \ 
and  show  diminishe*!  bone  conduction,  which  fact,  if  taken 
alone,  would  not  cull  attention  to  the  coexisting  disease  of 
the  tynipanmii. 

Boiler-makerB  suffer  from  impairment  of  the  nerve-endinga 
in  the  labyrinth ;  hence  have  diminished  Iwne  conduction. 
They  may  at  the  same  time  suffer  from  pronounce<I  middle- 
ear  disease,  whereby  bone  conduction  is  increased,  thus  again 
bringhig  the  conflicting  signs  in  op]>os!tion. 

When  the  physiologic  tests,  history,  course,  and  sympto-  J 
matology  are  given  due  consideration,  the  apparent  contnidlo-  ' 
tions  will  become  clear  and  intelligible,  and  a  correct  diagnosia 
be  made. 


UnDDLE-EAB  INFLATION. 

Purposes  of  tympanic  inflaUon:  Iiittaiuiii  of  tlie  middle  ear  " 
18  practise!  (a)  to  detcrniiue  tlie  pemeabilily  of  ihe  Eustachian 
tube;  (A)  to  aiil    i»  arriving   at   a  correct  pn^nosis   under 
treatment ;  (c)  to  determine  tlie  presence  or  aljsence  of  a  per-    ^^ 
furdtion  of  the  drum-head ;  01)  to  clear  the  Eustachian  tuba^^l 
and  the  middle  ear  of  pij«  and  epithelial  di/,ru ,-  (f)  to  n»toie^H 
a  retracted  drum-head  to  it.s  normal  position ;  (J)  ta  restoiB  ^H 
normal  intratjmiianic  preasiire,  and  tlierehy  relieve  pain  and    ^\ 
engorgement;   (y)  to  relieve  undue  jiressure  ujwn  the  foot- 
plate of  tiic  Htapes,  and  thus  relieve  undue  intralabyrinthine 
pressure ;  (A)  to  overcome  ankylosis  of  Ihe  ussides ;  and  (t)  to 
break  down  adhesive  hands.  J 

The  three  methods  in  most  common  use  are  (*(}  catheteriza- 1 
tiou  ;  (6)  Politzerization  ;  and  (c)  Valsalva's  method  of  inflar-| 
tiun. 

Cathetemation  of  the  Middle  Ear. 

Instruments:  Tiny  method  is  acconiplislici]  liy  the  use  of 
a  silver  or  vuleaniwd  nihlwr  tube,  suitably  curved  at  one 
enil,  and  having  a  funnel-shaped  ojienin^  at  the  other  for 
attachment  to  the  Politzer  bag,  or  to  the  shut-ofl'  of  the  com- 
pressed-air reeoiver. 

Tlie  tubes  made  of  soft  or  virgin  silver  are  preferable,  as 
they  can  be  bent  to  suit  individual  cases.  Those  made  of  han] 
riibtwr  can  only  lie  bent  under  hot  water.  They  possen, 
however,  two  advantages  over  silver;  namely,  they  are  not 
afTwted  by  the  fluids  injected  through  them,  and,  as  they  are 
flexible  they  can  be  more  easily  insinuated  around  ubstnio- 
tions  in  ihe  niirus. 

Preliminary  to  cathet«rization :  (a)  Carefnlly  examine  the 
nares  and  jHislnare.s  fur  ubstrnetions  and  diseased  conditions. 
(It)  AsfplicTjte  the  nures  (anterior  and  jinsterior)  by  the  use  of 
postnasal  and  anterior  nasal  douches  or  sprays.  The  )>ostiiasal 
syringe  (Fig,  39)  is  a  eonvenirnt  instrument  for  cleansing 
tne  postnares.  (c)  Cocninixe  the  nasal  and  nasophar^-ngeal 
mucosa  with  cotton  mops  introduced  through  the  anterior 
nares.  This  precaution  will  not  only  render  tlie  procednre 
painless,  but  will  also  eonlraet  the  mucosa  at  the  mouth  of 
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tlie   EuRtacliiati   tubes,  t)ius  fucil limiting;  (he  eDlnmc^  of  air 
into  tile  tympanum.     Oue  with  delicate  manipulative  tech- 


PuatDBBal  Kyringe. 


iiiqilo  and  lai^  experience  will  rarely  need  to  observe  this 
precautiwn.     (</)  Paaa  a  currcut  (if  uir  tbniLigh  the  catheter 


tuif  lilnu  of  the  EiulscbiBD  cathi-ter.    (Burni 


to  fret'  it  from  wnter  or  other  ob?t  met  ions,    (c)    Place  i 
end  of  the  illaffuostic  tuhc  in  the  external  meatiis  of  the  ■ 
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to  be  iiiHateil  and  the  other  in  your  own  ear.     (/)  Steady  the 
patient's  lieail  with  the  left  hand,  the  index-  and  second  fiugera 


;  bridge  of  the  nose, 
i-atheter. 


liile  the  tliuinb  elevates  its 


Introduction  of  the  catlieter :  Pufther'n  mflhod :  The  cathe- 
ter is  intnidnced  with  tlie  ripht  hantl,  thi-  ciirvid  li|i  being 
turned  donnwanl  and  inward  on  thf  tli">r  'if*  llir  rjosc  at  its 
junction  with  the  septum  (Fip.  40).  Il  sln.iiM  !»■  ;r,.|iity  Imt 
quickly  passed  iHickwanl  until  it  tuurlics  the  posteriur  wall 
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of  tbe  nasopharynx.     It  should  llieii  he  tnnicd  milward  und  | 
upward   into   Rosen muller'!!   hssa,   iu   front   of  which  i 
rounded  prominence  forming  tiie  piaterior  wall  of  the  muuth   ' 
of  the  J^ustaehian  tube.     In  other  words,  there  is  a  promi- 
nence lying  between  the  end  of  the  catheter  and  the  mouth 
of  the  Eustachian  tube.     The  catheter  shouhl  lie  held  firmly, 
but  with  "  a-readinesB-to -yield"  to  tlie  cont^jiir  of  the  surface 
over  which  it  is  to  be  drawn  ;  with  this  intention  in  mind, 
is  drawn  forward  over  tiie  prominence  and  then  turned  out- 
ward and  upward  into  the  depression  or  mouth  of  the  Eu&-  \ 
tachian  tube  (Fig.  41).  I 

The  evelet  upon  the  outer  end  of  the  catheter  corresponds  J 
to  the  direction  of  the  curved  tip,  and  sliould  point  toward  I 
tlie  auricle  or  outer  canthus  of  the  eye.  I 

Qruba-'a  method  consists  iu  introducing  the  catlieter  as  Ac-  I 
scribed  in  the  preceding  paragraph,  and  then  wilhdrawing  it,  J 
curved  end  downward,  until  the  tip  pres.ses  against  the  soft  I 
palate,  when  it  should  be  rotated  outward  into  the  mouth  of  i 
tlie  tube. 

Lowenberg'a  method  consist.'^  in  turning  the  curved  end  of 
the  catheter  inward  toward  the  opposite  side  and  withdrawing 
it  until  it  entrnfTPS  the  posterior  end  of  the  septum.  It  is 
then  rotatwl  downward  and  outward,  describing  a  half  circle, 
into  the  mouth  of  the  Eustachian  tube. 

This  and  the  Pulitzer  melliod  are  the  most  reliable,  as  they  | 
have  fixed  anatomical  guides — !.  i\,  the  posterior  end  of  the  1 
septum  and  Rose  urn  liner's  fossa ;  while  Gruber's  plan  depends  | 
HiJon  the  soft,  tissue.  When  one  meth<Hl  fails,  the  other  J 
should  be  tried  and  will  usually  be  attended  with  success. 

After  istrodnction  of  the  catheter :  Attach  the  Polltzrr  bttg 
or  the  xhid-off  of  the  compressed-air  chamber  to  the  outer 
end  of  llie  catheter  and  force  air  through  it  into  the  Eustachaln 
tube  and  middle  wir.  By  means  of  the  liingvoHtk  (uhc  (Fig. 
42)  the  ojwRitor  may  know  whether  or  not  air  is  entering  the 
middle  ear.  There  will  be  a  soft  blowing  or  l>ubbling  sound, 
if  it  is  properly  gaining  admission.  The  membrana  tympani 
may  sometimes  be  heard  to  snap  as  it  returns  to  the  normal 

rition.    After  several  interrupted  blasts,  the  catheter  should 
removed,  first  turning  the  curved  tip  downward. 
Dangers  attending   the   use  of  tbe  catheter :   The  mucous  | 
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mttnibrane  may  be  frialik',  or  ungkilt'iil  maiii|KiIation  of  the 
catheter  may  cause  it  to  penetrate  tlie  epitlielial  covering  of 
the  mucosa.     In  either  event   inHatitin  will  be  followed  by 

Via.  42. 

V  HEP 

AiuciillnKon-iiibe,    Black  end  fir  ptillent'*.  wlilte  for  .oiTKvon'B.  ear, 

emphysema  of  the  submucous  tissue  of  the  neiglilwring  parts, 
as  the  uvula,  eheek,  soft  {talate,  or  throat  A  few  cases  have 
been  rejMrted  in  which  there  was  a  fatal  issue  from  snfibcation. 
The  skilled  physician  need  have  little  fear  of  prwlucing  such 
a  result.  Ihe  use  of  high  pressiire  from  a  compressed-air 
tank  is  to  be  condemned  on  account  of  this  danger.  If  the  air- 
tank  ia  used,  the  gauge  should  not  register  more  than  seven  to 
fifteen  pounds.  For  most  purjwses  it  is  belter  In  u,se  tlie 
Polilzer  bug,  as  with  it  there  is  little  probability  nf  causing 
emphysema. 

Politzemation  of  the  Middle  Ear. 
Instruments:  This  very  useful  ])r"Cf(lure  i:?  dime  will 
sdft-rulibtr  bnr/  (Fig.  43l.  of  about  eight  ounces  capiifity. 
the  hard-nibber  fitting  at  the  smaller  end  of  the  bup  is 
attached  a  pieee  of  rubbe}-  tubing,  at  the  other  end  of  which 
is   a   hard-rubber   nasal-tij>  for   application  to  the   anterior 

OenersLl  method :  The  nosid  tip  should  be  inserted  into  one 
of  the  anterior  nasal  openings,  the  opposite  nostril  elojfd, 
and  air  furred  inlii  the  nawil  ehamlwrs  by  a  sudden  and  foni- 
ble  compression  of  the  bag  with  the  disengaged  han<l- 

Unlci-s  certain  precautions  are  observed,  the  air  will  ef<eai>e 
into  the  pharynx  and  lesopliagus  instead  of  going  into  tlie 
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middle  eur.  There  are  thrre  mefhotln  in  commou  use  which  are 
more  or  less  successful  in  rendering  influlion  by  ttie  Politzer 
method  effective,  namely  :  (n)  Instruct  the  patient  foreibly  to 
inflate  the  cheeks,  thereby  causing  the  palatine  arch  to  sep- 
arate the  nasopharynx  from  the  lower  pharynx.  (6)  Another 
method  consists  of  pronouncing  certain  sounds,  which  momen- 
tarily shuts  off  tlie  communication  between  the  nasopharynx 
and  pharynx,  and  at  the  same  time  ojiens  the  months  of  the 
Eustachian  tubes.     The  sounds  best  adapted  for  this  purpose 


Fid.  43. 


are  the  english  "k,"  or  the  german  "och."  At  the  moment 
of  pronunciation  the  bag  should  he  forcibly  compressed, 
(c)  The  third  and  the  most  successful  methoc^  ref|Uires  the 
patient  to  take  a  sip  of  water  in  the  mouth  and  retain  it  there 
until  told  to  "  swallow,"  and  at  the  height  of  the  act  of  swal- 
liiwinp:  the  physician  compresses  the  bag  as  in  the  other 
methods. 

By  any  one  of  these  mpthods  air  is  shut  off  from  the 
lower  air-jiaasages,  the  mouths  of  the  Eustachian  tubes  are 
oppne<l,  and  air  is  alloweil  tu  pass  into  the  middle-ear  cavity. 
If,  however,  there  is  considerable  thickening  of  the  mucosa 
of  the  tubes,  or  if  there  is  a  slricture  or  fibrous  hand  closing 
the  tul)es,  it  may  be  necessary  to  resort  to  the  use  of  the 
catheter,  and  in  extreme  cases  to  the  Eustachian  bougies. 
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Valsalva 's  Method  of  Inflation. 

This  method  is  mentioned  cliieflv  fur  the  purpose  of  con- J 
demning  it.  It  is  performed  entirely  by  lite  patient,  andl 
therein  lies  the  danger.  1 

Method :  Tbe  patient  should  close  Imth  nostrils  with  the  ' 
thumb  and  index-finger,  take  a  deep  breath,  and  forcibly 
attempt  to  expel  the  air  through  the  closed  nostrils.  The 
met!io<t  is  pernicious  because  (jf  the  ease  with  wliioh  the 
patient  can  resort  to  it,  and  because  inflatiou  when  continued 
over  a  protracted  period  results  in  atn>phy  of  the  drum-head. 

I  have  seen  cases  tn  clinics  in. which  indiscriminate  infla- 
tion liad  been  done  for  six  or  more  months,  and  in  which  the 
drum-head  was  thin  and  parchment-like  in  appearance. 

Aa  a  rule,  it  is  well  to  limit  the  inflations  to  a  period  of  j 
about  six  weeks.  If  good  results  do  not  follow  in  this  time,  ' 
it  is  useless  to  continue  such  treatment  longer. 

STEICTUBE  OF  THE  EUSTACHIAN  TUBES. 

Etiology:  Long-continued  catarrhal  inflammation  of  the  J 
mucosa  of  the  tulws  may  be  attended  by  the  formation  of'l 
fibrous  bauds  in  tlie  siibmucons  tissue.  After  a  time  th^  ' 
become  contractotl  and  encroach  U(H>n  the  lumen  of  the  tubes. 

Bymptoms:  Tiie  normal   supply  of  air  to  the  middle-ear 
cavity  is  thus  interfered  with,  and   the  drum-head  becomes 
retracted  in  Oiinseipient*.     This  condition,  of  course,  16  t 
tended  by  tinnitus  and  deafness. 


Treatment. 

The  stricture  should  be  dilated  by  the  intrtKluction  of  small 
bougies    matle   of   wbalelMinc,   celluloid,    or    other    flexible   ' 
material.     Bougies  of  gniduated  sizes  may  lie  introduced  in 
sUGOcssion  or  at  successive  trealments,  as  in  stricture  of  the 
urethra.     The  treatments  should  not  be  repeatetl  oflener  than   j 
three  times  a  week,  hut  should  be  continue*)  until  the  stricture 

Metbod  of  introducing  the  boncies :  (a)  First  insert  a  cath- 
eter with  a  liiniiTi  [jirgc  eii'iUfrb  to  allow  the  bougie  to  pass 
freely.     (/<)  luHatu  the  lyni[iiMiiim,  and  with  tbe  diagnostic 
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tube  determine  wlictlier  or  not  the  catheter  is  within  the 
Knstachiun  oriliw.  (c)  Introtiuce  the  bougie  into  the  cath- 
eter until  it  reaelies  the  Eustachian  tube.  It  should  then  be 
tarefully  and  gently  pushed  into  the  tube  and  beyond  the 
stricture,  and  left  there  for  several  minutes. 

Extreme  care  must  l>e  observed  to  avoid  forcing  the  cath- 
eter through  the  mucous  membrane.  It  Is  well  to  tie  a  thread 
around  the  bougie  at  a  jtoint  marking  the  length  of  the 
catheter,  so  as  to  know  when  it  is  at  the  Eustachian  orifice. 
The  bougie  may  be  introduced  an  inch  or  an  inch  and  a 
quarter  without  danger  of  injuring  the  contents  of  the 
tympanum. 


GENERAL  ETIOLOOT  OF  DISEASES  OF  THE  EAR. 

(f()  Most  ear  diseases  have  their  origin  in  affectioDB  of  the 
nasopli&iTiix.  (/*)  Perfect  hearing  de[>end.s  up<in  free  ventila- 
tion of  the  middle  ear. 

The  two  propositions  set  forth  in  the  above  sentences 
embrace  most  of  the  factors  which  are  primarily  the  cause 
of  car  diseases  and  disturbances  of  hearing. 


Nasopharyngeal  Diseases  Affecting  the  Patency  of  the 
Eustachian  Tubes. 

1.  Acute  postnasal  catarrh,  as  it  i.s  usually  found  associated 
with  acute  eoryza,  doses  the  Eustachian  tubes  by  congestion 
uf  the  nuicosa  at  liieir  orifices. 

2.  Chronic  postnasal  catarrh  does  the  same  thing  by  chronic 
swelling  and  hvpcrtrophy  of  the  mucosa. 

3.  Hypertrophy  of  the  fancial  tonsils  interferes  with  the 
action  of  the  tensor  mlati  muscles  (which  lie  just  anteriorly 
and  infcriorly  to  the  Eustachian  orifices),  and  with  the  levator 
palati,  which  fake  origin  partly  from  the  cartilages  of  the  tubes. 
As  the  muscles  control  the  patency  of  the  tubes,  it  is  qnit* 
evident  that  enlai^'ment  and  adhesions  of  the  tonsils  to  the 
pillars  of  the  fauces  play  an  inqiortant  rfile  in  the  etiology 
of  ear  disciisi'. 

4.  Postnasal  adenoids  may  interfere  with  the  action  of  ttio 
tensor  and   levator  palati  muselee;  but  they  are  chiefly  of 

13— Kje. 
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interest  in  this  coiiiicctioii  bcoKuse  they  sometimes  overlap  the  1 
ostium  tubte,  thereby  interfering  with  ventilation.  I'lis  may  J 
gain  entrance  into  the  tube  and  middle  ear  and  excite  a  sup-l 
purative  in^animatory  process. 

Nasal  Diseases  Affecting'  the   Hearing. 

1.  Acute  and  chronic  rhinitis  :iri'  attt-iidcd  by  wif^irgement  I 
of  the  niiiciisi  of  iIk-  nasniiharynx.  Thiw  pniftsw  may  extend  1 
into  thti  tube  and  car,  and  become  established  there  as  chrunio  J 
otitis  media  uatarrhalis  and  tubal  catarrh. 

2.  Nasal  polTpl  obstructing  the  respiratory  tract  of  th4| 
nose  cause  engoi^ment  of  the  mucosa  about  the  tubes. 

3.  Hypertrophy  and  svelling  of  the  posterior  ends  of  the  J 
Inferior  tnibinated  bodies  also  excite  thickening  at  the  Eu»-  J 
taciiiaii  firiticfs. 

4.  Defiections,  enchondroses,  exostoses,  anil  other  thickenings 
of  the  septum  arc  also  iiiijwrtant  factors  in  prmlncing  similar 
results. 


Miscellaneous  Gansea  of  Ear  Disease.  I 

1.  Microorganisms  pcentiar  to  the  pharyngeal  inHanimations  ' 
attending  specific  fevers  mav  gain  entrance  through  the 
Eustachian  tube  into  the  middle  ear  and  excite  very  active 
suppnnitive  disease  of  the  same.  Suppurative  inflammations 
following  wrarlatina,  diphtheria,  and  influenza  are  particularly 
destructive.  The  su])punition3  thus  excited  often  become 
c/troKtc,  destroying  in  many  instances  the  entire  dnim-head. 

2.  Paralysis  of  the  palatine  mnscles,  following  the  specific  ' 
fevers,  interferes  with  the  patency  of  the  Eustachian  tubcB,^ 

3.  Vomiting  and  catheterization  may  be  the  means  of  carry* ; 
ing  infection  into  the  midtllc  ear.  ' 

4.  The  primary  8<nirce  of  inflainniation  may  be  transmiltedj 
ttarongh  the  Isrmphatics  fi-om  an  erysipelatous  inflammation  of  T 
the  face  and  s*'a!p.  I 

5.  Inflammationof  tile  auditory  canal,  or  of  the  cranial  cavit^i  I 
or  of  llie  labyrinth  r^irely  extends  into  the  middle  ear.  /-"Ay- 1 
rinlliith  may  lie  cau.icd  by  infirlions  from  the  cranial  cavity  f 
by  way  of  the  ipqneductus  vestibnii  into  the  vestibule. 
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Sequebe   of    niiildle-ear   iiiflanimation :   Tlie   procesw   n 
cxU-iid  into  the  anlmni  ami  mttnloid  cel/n,  and  by  ne.erosm  ii 
thu  franial  miiUy.    It  also  HORietimeseKtendK  into  the  internal  j 
ear,  thereby  reiusing  nerve  deafjtess. 

MrningUu  and  pyogenic  ili»cajies  of  the  brain  almost  always  \ 
ari.%  fnira  pyc^nic  disease  of  the  Dit<hile  ear  and  mastoid.       I 

Paralym«  nf  llie  facial  neree  ^tmelinieH  arises  in  the  course  1 
of  chronic  suppurations  of  the  tym]iuntim.  It  may  be  due  to  I 
necrosis  of  the  iKiiiy  covering  of  the  nerve,  or  to  a  congenital  J 
absence  of  such  covering,  I 

Chronic  catarrhal  inflammation  of  the  middle  ear  renders  J 
the  oKticula  and  foot-plate  in  the  oval  window  more  or  leaa  1 
riffiil.  The  incndostaiK-<^lial  articulation,  round  window,  and  I 
fitapedovestibular  joint  are  thereby  somewhat  ankylosed.  In  J 
tlie  later  stages  of  the  disease  Irtie  gc/eroms  of  the  parts  j 
develops,  with  consequent  increased  rigidity.  ■' 


ring 


Anatomo-physiologlc  Considerations. 

The  function  of  the  tensor  tympani  muscle  is  to  control  the 
tension  of  the  drum-head.  It  is  the  focusing  muscle  (with 
the  stapeiiius)  of  the  ear,  enabling  it  to  select  at  will  sound- 
waves or  voices  jMuring  in  u]H>n  it  at  the  same  time.  The 
nerve-supply  is  from  the  motor  branch  of  the  fifth  (possibly 
from  the  facial).  Electric  stimulus  applied  to  the  fifth  pro- 
duces strong  contraction  of  the  muscle,  during  which  the 
drum-head  is  drawn  in  by  the  handle  of  the  malleus,  Durir 
this  contraction  there  is  increased  tension  of  the  intralahvi 
thine  fluid. 

The  palatal  mnaclea  are  .stimulated  to  contraction  at  the  same 
time,  tlierehy  showing  a  close  relationship  l)etween  the  tube 
ami  the  middle  ear. 

The  stapedius  al.-io  contmcts  nnder  stimulus  to  the  facialis 
which  sLiggcKls  that  it  miiv  act  as  a  .-liwk  upuii  the  tensor 
tympiini. 

Relation  of  the  tensor  tmipam  and  stapedius  to  liearisg :  In 
view  of  the  above  facta,  it  becomes  upjtarent  that  any  morbid 
process  affecting  the  length,  mobility,  or  innervation  of  these 
muscles  will  produce  disturlrances  of  hearing.  Hence  chronic 
catarrh  of  the  middle  ear  attended  by  hypersemia,  hypertrophy 
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Rclertisis,  adiiesive  liands,  etc.,  is  characterized  by  disturbances^ 
of  liearing,  cliiot'  aniung  which  are  deafness  and  tinnitue. 

THE  AURIOLI. 

Ooagenital  defects  of  the  auricle :  There  may  be  &q  entire 
abrienpe,  a  ]iar(i;il  (Icvciupment  (microtia),  or  a  misplacement 
of  the  auricle.  In  rare  instances  it  has  been  located  on  the 
cheek.  Oocasiunally  tiicre  is  a  blind  canal,  known  as  the 
Jinlitla  (tuflu  congenita,  located  in  llie  ascending  part  of  the  i 

Fio.  44.  Fig.  45. 


helix  and  opening  oithcr  Jn.^t  anterior  to  the  tragus  or  i^wn  I 
its  inner  surface  at  the  entrance  of  the  external  meatus.    It  ia  1 
lined  with  cpii helium  and  secretes  a  creamy  fluid.     Tt  can  be 
ublilcraied  by  laying  it  oj>en  with  a  knife  and  removing  the   ' 
secreting  membrane.     Very  rarely  there  is  a  suj>eniunierary 
(polyotia)  auricle  (Fig.  44). 


Ii^nries  to  tbe  auricle :  These  ma/  uoiisist  of  cuts,  bruiHSB,^^ 
burns,  cleavage  oC  the  lobule  (Fig.45  )  i'rora  forcible  removall 
of  an  ear-ring,  and  sloughing  from  the  presence  of  a  bra 
ear-ring'  _ 

Hcenuitoina  of  the  auricle  ^othiematonia  Fig.  46)  may  aria&l 
from  a  blow  in  fuot-bail  playinjr  and  in  boxing.  It  may  alairf 
be  spontaneous,  as  is  often  found  among  the  insane. 


il  di'furmilj  (3).    (OniWr.) 


ms  should  be  applied. 

ihonmghly  freed  • 


In  the! 


In  digld  caxcs  cooling  lotio 
eeverti'  cants  the  tumor  should  be  incisefl  and  ifn 
from  clots  and  other  detritus,  after  which  it  should  be  thor- 
oughly irrigated  and  sutnred,  except  at  its  most  dependent 
portion,  into  whicli  a  small  wick  ghnuld  be  inserted  for  drain- 
age. 

FroBtUte;  When  the  auricle  is  frostbitten,  it  becomes 
yellowish-white  in  color,  and  in  extreme  cases  may  he  actually 
oongeoled  and  brittle.  The  frentmmt  should  consist  in  the 
immc<liate  application  of  cold  and  friction  for  ihe  restoration 
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of  the  circulation.  After  this  has  been  accomplished  the  local 
application  of  heat  and  of  the  lead-and-opium  wash  should  be 
made.  If  there  are  bluish  or  inflamed  areas  b^inning  to 
ulcerate,  applications  of  the  tincture  of  iodine  or  collodion  act 
favorably.  If  gangrene  or  sloughing  sets  in,  it  should  be 
treated  with  boric  acid  or  iodoform  ointments. 

Perichondritis  of  the  aniicle  is  characterized  by  rapid  devel- 
opment, the  skin  being  hot,  red  or  purplish  in  color,  and  pain- 
ful. Upon  incising  the  swollen  parU  there  is  a  discharge  of 
yellow  fluid  or  pua,  aud  the  probe  shows  the  perichondrium  to 
be  detached.  The  exposed  cartilage  presents  a  roughened 
surface  when  the  prol>e  is  passed  over  it.  The  skin  is  infil- 
trated, the  swelling  often  extending  into  the  external  meatus, 
thereby  partially  or  completely  occluding  its  calibre.  The 
disease  runs  a  more  acute  course  than  UEematoma,  and  the 
history  of  traumatism  is  absent. 

When  treated  early,  the  application  of  cold  and  the  lead- 
and-opium  wash  often  checks  the  prepress  of  the  process.  In 
the  later  stages,  when  fluctuation  a[)j>ears,  it  should  be  incised, 
irrigated,  and  closed  with  sutures  and  a  bandage  applied. 
Healing  usually  occurs  by  first  intention  if  there  is  a  thor- 
ough removal  of  all  morbid  material  and  antiseptic  precautions 
are  r)bserved.  Some  have  recommended  the  withdrawal  of 
the  fluid  with  a  hypodermic  needle,  after  which  the  tincture  of 
iodine  should  be  injected  into  the  cavity. 

Cysts  of  non-inflanimutory  origin,  containing  clear  fluid, 
sometimes  form  on  the  auricle. 

Eczema  of  the  auricle  usually  occurs  in  connection  with 
eczema  of  the  external  auditory  meatus,  and  will  be  further 
considered  in  that  connection. 

Lapns  of  the  auricle  occurs  in  connection  with  lupus  of  the 
skin  of  neighboring  parts. 

Syphilitic  inflammation  of  the  auricle  is  one  of  many  asso- 
ciated expressions  of  the  syphilitic  poison,  and  should  be 
treated  acc<irdiug  to  the  usual  indications. 

Hypereemia  of  the  auricle  may  follow  frostbite,  hot  poultices, 
eczema,  and  inflammatory  ear  diseases.  It  also  occurs  in 
neurotic  patients  aud  in  valvular  disease  of  the  heart. 

Difftised  inflammations  of  the  auricle  may  occur  as  the  result 
of  injury,  frostbite,  heat,  stings,  and  infections. 
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THE  EXTERNAL  MEATUS. 

Consenital  malformations,  a&  dilatation,  atresia,  entire  i 
Beoce,  anJ  dmible  ciinul  arc  occasionally  (ilis«rve<l. 

Injuries  to  the  external  auditory  meatus  may  result  from  the 
accidental  or  iiitcutiuiial  intrtKluction  of  instrumeDtsaiid  other 
hard  IxKlies.  Persons  a&ccte<l  with  "  itching  ears"  often  at- 
tempt to  i-elieve  the  disagreeable  sensation  by  scratching:  the 
external  meatns  with  a  plu  or  other  hard  instrument,  and 
aometimee  injure  the  skin  in  the  attempt.  Live  insects  oc- 
casionally gain  entrance  into  the  mc^atlls,  and  unskilful  attempts 
to  remove  them  often  resnlt  in  injury.  Injuries  may  also  arise 
from  the  introdnction  of  hut  water,  caustic  fluids,  and  the  un- 
skilful use  of  the  electric  cautery  in  paracentesis  of  the  drum-  i 
head.  Hot  cindera  also  occasionally  lodge  in  the  meatus  and  I 
excite  inDumniatton. 


Oeruminal  Accumulation  or  Reteutiou. 

The  plugs  are  usually  compoBed  of  an  admixture  of  ceruviea,  "1 
adxtccoue  maleiiul,  epidermis,  and  nhort  hairs. 

Etlolofry:  Recurring  hypenemia  of  the  external  meatus  often  ' 
leads  to  the  retention  of  cerumen.  Contraction  of  the  meatus 
and  tenacious  secretion  also  favor  its  retention.  The  ceru- 
mina!  glands  are  located  in  the  cartilaginous  portion  of  the 
meatus,  and  the  secretion  is  usually  spontaneously  discharged. 
Attempts  to  remove  it  with  the  twisted  end  of  a  towel  forces 
the  cenimen  into  the  ossetms  portion  of  the  meatus,  where  it 
becomes  inspissated  and  atlmixed  with  epithelium  and  short 
hairs,  and  finally  completely  fills  that  portion  of  the  canal. 
EcKema  and  other  inflammations  of  the  external  auditory 
meutus  favor  ccrnniinal  accumulations.  Foreign  IkkHcs  lodg- 
ing in  the  caiiiil  act  as  fix-i  aroimd  which  the  secretion  and 
epithelium  pithcr. 

Cemminal  accomolation — symptoms ;  Tlierc  may  be  a  feeling  j 
of  fulness  and  confusion,  with  tinnitus  and  suijjective  noises.  \ 
The  fKitient's  voice  seems  very  resonant  to  himself,  and  he 
sometimes  complains  of  giddiness  and  vertigo.  In  very  rare  ' 
cases  there  are  vomiting  and  epileptiform  convulsions.  There  i 
is  usually  dulncss  of  hearing,  ulthough  when  associated  with   ' 
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perforation  of  the  drum-liead  the  plug  may  impnive  the  heai 
iDg  hy  acting  as  ati  artificial  membrane.  Conversation  la 
ally  understood  by  tlie  patient.  When  speeiOi  is  not  undi 
stood,  there  is  probably  an  associiite<l  middle-  or  internal' 
disease.  The  ceniminal  plugs  appear  as  light-yellow  or  dark-i 
brown,  dull,  glistening  masses.  They  may  be  soft  to  the  point 
of  liquefaction  or  as  hard  as  stone. 

Prognosis:  Where  the  plugs  arc  primary  or  unasBociated> 
with  disease  of  the  middle  and  interna!  ears,  t!ie  prognosis  as  to 
hearing  is  good.  If  speech  is  not  understood,  there  la  middle- 
or  int«rual-ear  disease ;  hence  the  prognosis  for  hearing  should 
be  guarded.  If  the  Weber  teat  shows  bone  conduction  to  be 
greater  in  tlie  bett«r  hearing  ear,  there  is  proljably  internal-ear 
disease,  and  tlie  prognosis  as  to  hearing  is  bud. 

Oeniminal  accumulations — treatment:  The  instrumental  re' 
moval  of  the  cerumen  is  attended  by  consideraljle  i>ain,  and 
there  is  danger  of  injuring  the  skin  of  the  meatus  or  forcing 
the  plug  against  the  drum-head,  thereby  occasit)ning  great  dis- 
terss  and  possible  injury  to  the  structures  of  the  middle  ear, 
The  syringe  affords  the  best  and  safest  means  for  its  removal. 
A  syringe  holding  from  three  to  four  oimces  is  best  adapt«d 
to  the  purpose.  If  after  several  forcible  injections  of  water 
the  cerumen  is  not  removed,  the  ear  should  be  dried  and  the 
attempt  discontinued.  The  pitient  should  be  given  a  phial  of 
15-volume  hydrozone  and  instructed  to  instil  it  into  the  ear 
four  tjmes  daily  for  two  days.  At  the  end  of  this  time  be 
should  return  to  the  office  and  the  warm-water  injections  with 
tlie  syringe  be  resumed.  The  instillations  of  hydrozone  will 
have  sofWnod  the  cerumen,  so  that  it  may  be  easily  removed 
with  the  syringe.  Glycerin  and  soluthins  of  »^Kla  may  l)e  nsed 
instead  of  hydrozone;  although  in  my  e.vpcriencc  hydrozone 
has  served  a  much  iietter  purpose.  Afier  the  removal  of  the 
ceniminal  plug  the  exiernat  meatus  should  lie  painted  wi& 
carbolized  lanoMn  or  otlior  antiseptic  uintniL'nt. 

Absence  of  cerumen  in  tlie  external  meatns :  This  condition 
is  oflcn  observed  aHxir  a  diU'used  or  circumscrilied  inHumma- 
tion  of  the  external  ear,  and  in  the  conrae  of  adhesive  pro- 
cesses in  the  middle  ear.  The  tmphic  ner\'e8  seem  to  be 
affecteil  by  these  diseases,  tliereby  interfering  with  ilie  fnnc- 
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tional  activity  of  tlie  ceniniinal  glamis.  The  treatment  con- 
siirts  of  mercurial  ointments  applied  at  intervals  of  forty-eight 
hours  aot]  tlie  internal  adrniiiiMtrjition  ol'  nux  vomica. 


FanmcnloBis  of  the  External  Auditory  Meatus. 

Sfnou^nuB:  Follicular  Inflammation;  Ci  re  lira  scribed  In- 
flammation and  Boils. 

Occuirence:  Furunculosis  of  the  external  auditory  meatus 
is  usually  limited  to  either  the  cartilaginoiiH  or  the  bony  por- 
tions of  the  canal.  The  Ixiils  may  be  localized  or  associated 
with  general  furunculosis. 

Etiologr :  They  may  arise  from  frequent  syringing  of  tlie 
ear,  or  from  attempts  at  the  instrumental  removal  of  cerumea 
or  foreign  bodies.  Tlie  prolonged  use  of  astringents,  as  alum- 
water,  lia.s  been  known  to  cause  them.  Streptocoocus  and 
8ta|ihylococcu3  pyogenes  sometimes  enter  the  deejwr  layers 
of  skin  through  the  hair-follicles  and  cause  the  inflammation. 
In  some  cases  the  cause  is  unknown.  Furunculosis  appears 
more  frequently  in  the  spring  and  autumn ;  and  in  adultJi 
rather  than  in  children  and  ohi  people.  Aniemia  and  disturb- 
ances of  menstruation  and  digestion,  exposure  to  cold  air,  and 
ann?mia  also  favor  its  appearance. 

FnnmcnloBb — symptoms:  If  the  boils  are  located  in  the 
superficial  layers  of  the  skin,  the  pain  is  slight ;  while  if  in 
the  deep  layers,  it'may  be  quite  severe.  There  are  often 
tenderness  and  swelling  over  the  mastoid  region,  which  may 
cause  the  condition  to  lie  mistaken  foraciile  manlnhKtig.  The 
hearing  is  more  or  less  impaire*!  and  tinnitus  may  or  may  not 
be  present.  There  is  often  an  itehing  sensation  in  the  meatus, 
and  the  patient  has  an  irresistable  desire  to  use  a.  pin  fur  its 
relief.  There  is  usually  a  slight  febrile  movement,  especially 
at  night.  If  the  circum.scribe<I  inflammation  is  deep,  it  ap- 
pears as  a  flat,  red  elevation  ;  If  superficial,  it  is  circumscribed. 
]>ointed,  red  or  livid,  and  attended  with  butslight  pain.  The 
pus  mav  discharge  s[KiutancousI\'  after  eight  or  ten  davs.  The 
]  the  anterior  cartilaginous  wall. 

Fnnmculosis— treatment :  In  the  deep-seated  type  free  in- 
cision should  be  made  |o  relieve  the  pain.  It  is  not  well  to 
wait  for  pus  to  form,  as  an  early  incision  is  often  followed  by 
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improvement.  If  the  incision  is  made  after  the  formation  of 
pus,  slight  pressure  shoiilil  W  upplieii  with  a  prolie  to  assist  in 
the  removal  of  ilie  tenacious  pua  from  the  dee|>er  tissues. 

In  the  curlif  stiigen,  while  there  are  considerahle  irritatioi 
anil  pain,  the  application  of  wid  with  the  lieiter  coil  will 
modify  the  progress  of  the  disi'iisc.  Fi>r  the  relief  of  pain 
the  instillation  of  a  5  per  cent,  solution  of  cocaine  and  the 
application  of  ointments  of  the  acetate  of  morphine  should 
be  used.  Hot  fomentations  of  bops  applied  at  frequent  inter- 
vals is  also  a  usefel  remedy. 

During  the  abiffe  of  hifiixmiaatory  injUlration,  the  aupli< 
tion  of  a  3  to  5  per  cent,  solution  of  carbolic  acid  in  glycerii 
often  aborts  the  disease.     After  the  inflammation  begins 
receile,  a  1:3000  solution  of  mercuric  bichloride  promotes, 
rapid  resolution. 

After  the  hoiU  have  disclmr^d  their  contents  spontaneously, 
or  by  inoiiiion,  they  may  he  treated  by  the  remedies 
tionetl,  after  the  application  of  which  the  meatus  should  be 
thorouglily  dried  and  iiuckcd  with  u  narrow  strip  of  gauze. 
This  should  not  be  removed  by  the  patient,  but  should  be 
left  in  place  and  removed  by  the  physician  on  the  following 
day.  The  same  process  should  be  repeated  until  the  inflam- 
mation has  subsiued.  In  cases  in  winch  there  are  recurrent 
attacks  of  furunculosis  there  should  be  appropriate  constiti 
tional  treatment. 
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DiflFUse  Inflammation  of  the  External  Auditory  Meatus.  1 

Etiology:  'I'liis  tyiic  of  liiflarnnintion  may  be  due  to  th«  J 
in^tillution  of  irritating  <lnigs,  injuries,  foreign  bodies,  and  I 
assm'iateil  mastoid  disease. 

Symptoms:    Pain  is   present  in  varying  intensity,  and  i 
wori»  ut  night ;  and  upon  movements  of  the  jaw,  or  tits  of 
coughing.      Tinnitus  and  giddiness  are  sometime.^  present*  ' 
The  hearing  is  normal,  except  in  those  easi's  in  which  the 
dnim-head  is  involved.     The  osseous  [H>rlion  of  the  canal  is   ' 
hyin-npniic.     After  two  to  three  days  there  is  a  discharge, 
which  becomes  purulent  n.4  the  disease  advances.     In  some   ' 
cases   II  very  thick  mni'ons  or   gelatinous  plug  forms,  and 
completely  (ills  the  deep  portion  of  the  meatus.     The  scere- 
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niposed  of  mucus,  pus,  epidermic 
It  it  \a  allowed  to  remaiu  for  two 


tion  may  form  in  layers  ( 

scales,  aod  pyogenic  cocci. 

or  three  days,  it  decomposes  and  becomes  otfcnsive.     After 

the  removal  of  the  secretion  the  skin  beneath  is  found  to  be 

red,  strollen,  and  redematous.     There  may  be  ulceration  and 

excoriation. 

Diffose  inflammation  of  tlio  meatus — treatment :  In  severe 
idioiwthic  msc^  the  Iwal  application  of  cold  and  leeches  re- 
duces the  engorgement  and  checks  tiio  i>rocess  of  infiltra- 
tion. In  cases  due  to  traumatism  the  application  of  the 
Ijeiter  coil  {Fig.  57)  and  local  asepsis,  with  gHn?^  packing,  is 
usually  followed  by  a  favorable  termination.  If  the  disease 
has  advanced  to  the  stage  of  secretion,  antiseptic  powders  and 
a  iiatnrale<l  solution  of  boric  acid  in  alcohol  should  be  used. 
In  very  obstinate  cases,  especially  when  granulations  are  pres- 
ent, a  strong  solution  of  silver  nitmte  applied  bwally  reduces 
the  granulations  and  promotes  epiderniization.  Sometimes 
great  relief  is  oblaineu  by  incision  at  the  |M)iiit  of  greatest 
tenderness. 

The  so-culled  "dry  treatment"  (packing  the  external 
meatus  with  strips  of  sterilized  gatize)  is  perhaps  as  efHcacious 
as  any  other.  The  secretions  are  absorlxKl  by  the  gauze,  thus 
keeping  the  skin  comi»aratively  dry  during  the  intervals  be- 
tween treatments.  If  constitutional  dyscrasiie  are  present, 
they  should  receive  appropriate  treatment. 

Hemorrhagic  Inflammation. 

It  is  characterized  iiy  hcuiorrliages  in  the  skin  of  the  osse- 
ous meatus,  rarely  in  the  cartilaginous,  and  is  att'Cnded  by 
inflammatory  reaction.  It  usually  occurs  in  the  young  with- 
out known  cause,  except  in  cases  due  to  influenza. 

SjrmptomB  :  Tinnitus,  slight  pains,  and  deafness  are  usually 
present.  Ijong,  dark-blue  swellings  may  be  seen  on  the  in- 
ferior wall,  sometimes  extending  into  the  post-inferior  quad- 
rant of  the  (lrum-!nad.  They  arc  sf>ft  to  probe  pressure  and 
are  easily  iierforated.  They  contain  a  bloody  senim  and 
attain  full  development  about  the  third  day.  HeniorHiagic 
vesicles  usunlly  persist  several  days  later. 

Hemorrhagic  inflammation  of  the  meatus— treatment :  This 
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is  usually  followed  by  complete  recovery.  The  epiilermiB  la 
cast  off  in  large  scules  iu  from  eight  to  ten  days,  after  which 
the  parta  assume  their  normal  appearance.  The  bluish  swell- 
ing should  he  opened  with  a  prolw  or  knife,  aftor  which  the 
external  meatus  should  be  irrigate<l  with  horio  acid  solution, 
dried,  and  powdered  with  boric  acid.  The  meatus  should 
then  be  packed  with  a  strip  of  sterilized  gauze,  which  should 
be  removed  the  following  day.  Three  or  four  such  treat 
ments  are  usually  all  that  is  uccessary  for  the  complete  cure 
of  the  cases. 

Gronpooa  and  Diplitlieric  Inflammation  of  the  Meatus. 

This  condition  is  rare,  and  ih  limited  to  the  ottHeous  pnrtioH  I 
of  the  canal  and  to  the  dnmihoad.  It  usually  follows  an  I 
exhausted  attack  of  faucial  diphtheria. 

Treatment :  The  meatus  should  be  irrigated  with  lime-water.  I 
After  removal  of  the  membrane  instillations  of  a  10  i»er  cent.  I 
solution  of  carbolic  acid  in  glycerin  should  be  applied  with  a 
small  cotlon  mop,  to  prevent  its  return. 


Otomycosis ;  Mycosis  of  the  External  Anditory  Meatus. 

This  is  a  parasitic    inflammation  due  to  the  As)>ei^inui 
niger,  A.  Havus,  and  \.  fumigiilu.'*  (Fig.  47),     Occasionally  j 
other  fungi  are  also  present. 

The  growths  appear  as  brownish  or  blm^k  plaques  upon  the 
skin  of  the  meatus,  or  u|M)n  moist  crusts.     One  or  two  et 
have  been  reporte<l  in  which  the  parasites  grew  in  the  midilU   ' 

\\'hen  growing  upon  moist  crusts  they  may  furm 
layer  upon  layer,  imtil  the  meatus  is  more  or  less  filled. 
They  show  a  tendency  to  recur  at  intervalis  of  days  or 
weeks.  In  doubtfid  cases  tiie  microscope  will  aid  in  the 
diagnosis. 

The  treatment  consists  in  the  instillation  of  alcohol,  which 
stops  their  growth  after  one  or  two  applications.  The  treats 
ment  should  l>c  rcfieated  once  every  month  for  a  year,  to 
prevent  their  return. 


I 
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ECZEMA  OF  THE  EXTERNAL  EAR. 
Ecxema  of  the  External  Ear. 


Occnrrence  and  varieties:  KcKoma  in  this  locality  dilTers  in 

I  way  from  crzoiim  on  other  ])ortions  of  the  skin.     It  may 

be  wufe  or  chronic,  but  is  more  often  of  the  former  type.     It 


A![»rKillu8  nlBrtcani ;  A,  mTcelium  covered  .  _. 
tiyplia:  I',  ■[■^Hnglum  witb  ripe  sporvB;  B',  hyplia 
nwU  wLlb  BporcB,    it'DtlUer.) 

may  attack  nil   ages  and   either  sex,  but  is   more   common 
m   children,     It  may   be   eryiheitiatnvg,   vesicular,  jntetviar, 
or  igitfimotiK.     It  may  be  limited  to  the  auricle  or  to  tlie  I 
external  auditory  canal,  or  it  may  involve  both  at  the  same  \ 
lime. 

Symptoms  :  If  of  the  acute  type,  the  Rkin  is  infiltratc<1  and 
swollen,  and  may  obstruct  the  external  auditory  meatus. 

If  it  iri  of  the  cliroTiic  type,  there  is  permanent  thickening 
of  the  tissue,  which  mav  occasion  considerable  deformity  of 
the  ear  ^Fig.  48). 

A  feeling  of  fulness,  moderate  deafness,  and  tinnitus  are 
often  complained  of. 

Eczema  of  the  external  ear — treatment:  In  acute  cases  the 
adniini^lration  uf  10  to  20  drops  of  the  fluid  extract  of  Viola 
tricolor  in  attended  by  ^ood  lewults,  especially  in  children. 
If  the  patient  be  of  a  gotity  or  litliiemic  diathesis,  suitable 
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internal  treatment  slioultl  be  given.  Constitutional  dy 
Bhould  be  corrected  by  the  administration  of  tile  syrup  ol 
ferrous  iodide,  cod-liver  oil, 
and  arsenic.  In  the  local 
treatment,  tiie  use  of  water 
should  he  avoided,  ns  it 
aggravates  the  condition. 
If  it  is  of  the  moist  variety, 
the  eczemntous  areas  should 
be  iKiintecl  with  a  10-  to  30*  J 
grain  solution  of  eilvei 
nitrate.  If  it  is  of  the  diy,' 
scaly  type,  an  ointment  con- 
taining 1  grain  of  salicylic 
acid  and  4  minims  of  the 
tincture  of  benzoin  in  1 
dmchm  of  lanolin,  appIiedJ 
twice  daily,  is  followed  Wl 
great  relief  from  the  etilfrn 
iiess  and  excessive  epithelial 
des(][uamation.  After  re- 
moval nf  the  crusts  the 
meatus  should  be  powdered 
with  equal  iiarta  of  boric  acid  and  zinc  oxide,  A  10  per  J 
cent,  iclithyol  or  reaorcln  ointment,  locally  applied,  is  also  a  I 
very  useful  remedy.  Moist  surfaces  back  of  the  auricle,  1 
especially  at  the  union  of  the  auricle  and  the  skin  over  the'] 
niattoid,  should  be  dust«d  with  borated  powder  or  with  pill-  4 
verized  calomel. 


Seborrhoea. 

This  condition  is  usnaltvasBociated  with  a  : 
of  the  face  iin.l  walp. 

Symptoms:   W'iien  it  affects  the  external  auditory  meatui^   | 
there  are  ilching,  tinnitus,  and  slight  deafness. 

The  treatment  should  consiiit  in  removal  of  the  scales, 
after  which  the  parts  should  bo  dusted  with  equal  parts  of 
boric  acid  and  zinc  oxide.  An  ointment  of  white  precipitate 
is  also  a  useful  remedy. 
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Foreign  Bodies  in  the  Heatns. 

Varieties :  lusects,  such  as  cockroaches,  bedbugs,  fleas, 
liectlpH,  eU;,,  Boraetlmes  get  into  the  external  meatus,  and  give 
rise  to  very  distpeasing  symptoms.  Wads  itf  cotton,  paper, 
piirtioiifi  of  pontiils,  seeds,  heads,  cherry-stones,  and  many 
other  inanimate  objects  have  also  been  found  in  the  meatus. 
Beans,  wheat,  and  other  grains,  which  swell  upon  being  ex- 
ptiseil  to  moisture,  may  give  rise  to  marked  jtrenxure  Mi/mpiojtM. 

Tlic  Bymptoms  in  general  are  tiio.se  of  obstruction  to  the 
mculus,  iittendod  by  more  or  less  inlliimniation. 

Foreign  bodies  in  the  meatus — treatment:  Do  not  attempt 
lo  renio\e  live  hugs  from  the  ear,  as  the  effort  may  prove 


foreljcn-bodj  forceps. 


fraitleas,  and  occasion  great  distress  to  the  iialient.  They 
should  fii-st  be  drownea  in  wiiter,  oil,  glyeenn,  or  alcohol, 
after  which  they  can  be  e,TsiIy  removed  with  the  syringe.  If 
this  methtHl  fails,  they  may  be  removed  with  forceps,  or  a 
short-toothed  ear-hook.  Allen's  foreign-body  forceps  {Fig. 
49),  and  the  ear-hook  are  valnable  inslniments  for  tlie  re- 
moval of  inariiniale  bodies,  as  beads,  paper,  cotton,  etc.     A 
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syringe  (Fig.  501  with  a  flat,  thin  nozzle,  which  can  be  in-^ 
serted  at  tlie  side  of  the  foreign  body  may  be  used  to  force  ^ 
water  back  of  it,  and  thereby  drive  it  outward.  If  there  is 
perforation  of  the  drum-head,  the  syringe  may  be  attached 
to  the  Eustachian  catheter,  and  water  forced  througli  the 
Eustachian  tube  and  tympanum  and  outward  through  the 
perforation  into  the  meatus,  thereby  dislodging  the  fijreiga  j 


I        fi, 


body.  TliiH  method  is  not  practicable  if  the  foreign  body  ia  ■! 
iirmly  imbedded  in  tite  meatus.  Smooth,  har<l  bodies,  like  I 
beads,  may  be  removed  by  dipping  a  camel's-hair  brnsh  in  f 

f'hie  and   applying   it   to  the   surface  of  the   foreign   body, 
eaving  it  there  until  it  becomes  quite  dry.     The  removal  of  | 
the  brush  will  bring  the  foreign  bo<ly  with  it. 

Hemorrhaffe  and  Ear-congh. 

HemorrhaKQ  from  tbe  ear:  It  may  be  due  to  direct  injury, 
fracture  of  iIjc  bony  canal,  vicarious  menstruation,  and  to 
vascular  granulations,  as  in  tuberculosis  of  the  middle  ear. 

Ear-congh :  Foreign  bodies  and  infipissated  cerumen  may 
excite  an  irritation  of  the  auricular  branch  of  the  pneumo- 
gastric  nerve  which  supplies  the  external  meatus. 

Stricture  of  the  Heatna. 

Stiologr:  Stricture'  of  the  meatus  may  be  due  to  swelling 
of  the  skin  in  ehronte  siigipui-iitive  otitis  media,  and  other 
{wrsistent  inflammations  and  irriUilions.     Hoiiy  driciure  {hy- 

iwrostttsis)  may  follow  caries  and  exfoliation  of  the  atjuestra 
rom  the  oBseous  walls  of  the  meatus.      Septa  or  adnesionB 


EXOSTOSrS  OF  THE  MEATUS.  '. 

may  form  across  tlie  canal  by  the  approximation  of  granular  j 
tioDS  or  inflamtHi  stirfacos.  An  exodosin  is  a  circumscribed  I 
ttiic]<cuiiig  of  the  l>one  projecting  into  the  lumen  of  the  ( 
cannl. 

Stricture  of  the  meatus — treatment:  When  the  stricture 
due  to  tliickeiiing  of  the  soft  tissues  of  tlie  meatus,  it  should 
be  irrigated  witli  warm  boric  acid  solution,  dried,  and  a  cot- 
ton-wool plug,  dipped  in  a4-graiu  iodoform  ointment,  packed 
firmly  in  the  opening.     Thia  should  be  done  twice  daily.     In  , 
the  more  obstinate  and  chronic  cases  small  laminaria  tcnta   ' 
should  be  introduced  every  three  or  four  days  and  allowed  to  ' 
remain  for  about  two  hours  each  time.     The  patient  should 
remain  under  the  observation  of  the  physician   during   the 
treatment,  as  it  is  important  that  too  great  pressure  be  avoided. 
If  these  methods  fail,  longitudinal  incisions  should  be  made 
in  the  meatus  and  cotton-plugs  or  sponge-tents  applied,  aa   , 
already  described.     If  adhesions  or  septa  are  present,  they   , 
shuula  be  divided  aud  distended  with  cottun-plugs  or  sponge- 
tents.     Osseous  contraction  niay  also  lie  treated  in  the  same 
miinncr^   provided    great  care   and    patience    are   observed. 
Associated  disease  of  the  middle  ear,  as  chronic  suppurative  ' 
otitis  media,  should  receive  appropriate  treatment. 

Oollapse  of  the  meatns:  This  occurs  in  the  aged,  who  have  | 

developed  a  flaccid  condition  of  the  connective  tissue  of  the  | 

skin.     Obstructive  deafness  caused  by  it  may  be  relieved  by  i 

wi'uring  a  silver  tube  in  the  meatus. 


Exostosis  of  the  MeatoB. 

This  is  a  circnmacribed  bony  giowtb  pnijccting  from  the  ] 
wall  of  the  osseous  meatus,  and  is  usuiilly  found  in  tho 
with  a  gouty  diathesis. 

It  is  more  e-ommon  in  males  than  females.     Persons  who   | 
are  much  in  the  water,  as  the  South  Sea  Islanders,  are  very 
liable  to  be  thus  affected. 

The  treatment  consists  in  removal  with  tlie  cold-wire  snare 
or  the  dental  burr.  It  may  also  be  removed  by  making  a 
post-anricnlar  incision  at  the  junction  of  the  auricle  with  tho 
mastoid,  and  pulling  the  auricle  and  soU  meatus  forward,  as 

11— Eje. 
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for  a  mastoid  operation.  The  tumor  is  thus  fully  exposed, 
and  may  be  removed  with  a  chisel  or  a  dental  burr.  The  bone 
beneatli  it  should  also  be  slightly  excavated  so  as  to  prevent 
recurrence. 


Caries  and  Necrosis  of  the  Meatus. 

Etiology:  It  is  almost  always  secondary  to  pyogenic  in- 
flammation of  the  middle  ear  and  mastoid  cells. 

Diagnosis:  The  softened  carious  bone  may  be  detected 
with  the  probe.  If  the  bone  is  necrotic,  its  hard  roughened 
surface  imparts  a  characteristic  gniting  sensation  to  the  fingers 
as  the  end  of  the  probe  is  j)assed  over  it.  This  condition  is 
usually  located  in  the  post-suiwrior  osseous  wall,  which  ap- 
j)ears,  red,  swollen  and  (edematous. 

The  treatment  consists  in  free  incision  through  the  swollen 
area,  followed  by  curcttement  of  the  carious  bone.  In  some 
cases  it  will  be  necessary  to  resort  to  the  radical  mastoid 
oiK^ration,  as  the  antrum  and  mastoid  cells  may  also  be  ex- 
tensively involved. 


Injury  to  the  Dmm-head. 

Etiology :  Ilupture  of  the  drum-head  may  be  caused  (a)  by 
dire(;t  violence,  as  from  some  hard  penetrating  body ;  (6)  l)y 
injury  U)  the  bones  of  the  cninium,  as  from  a  blow  on  the 
chin  ;  (r)  by  impacted  air  in  the  external  auditory  meatus, 
from  a  blow  with  the  palm  of  the  hand  upon  the  auricle  ; 
and  (</)  l)y  concussion  of  the  air,  as  followin*^  the  firing  of  a 
cannon. 

S3rniptoms:  The  rupture  is  usually  in  front  of  the  handle 
of  the  malleus,  and  is  covered  with  a  bloody  discharge.  It 
usually  hcnls  (piickly,  but  may  be  followtnl  by  inflammation, 
eftjHvidlii/  if  iinjprojHTlj/  trcatcfl.  The  labyrinth  may  be  in- 
volved, 'riic  bone-conduction  and  (ialton-whistle  tests  should 
be  used  to  determine  this  fact.  WIkmi  it  is  involved,  there 
are  usually  giddiness,  nausea,  and  vomiting. 

The  treatment  consists  in  the  insertion  of  a  strip  of  dry 
sterilized  giuize  into  the  external  meatus. 


CHROXIC  MYRIKQinS. 


Acute  Myrin^tis. 


STnonTin:  Acute  Inflanmiatiun  of  the  Drum-limd, 
Symptoms :  In  the  early  ata^  it  is  characterized  hy  redness 
of  Ihi'  (Inim-head  in  the  posterior  quadrant,  or  it  may  involve 
the  whole  surface.     The  inflammation  is  of\en  limit»1  to  the 
dermic  layer,  although  it  may  extend  through  the  fihnius  to 
the  miicoiiB  layer.     It  ia  in  such  cases  that  pus-pockets  form 
between  the   fibrous  and    mucous  layers.      The   drum-head 
presents  much  the  same  appearance  as  it  does  in  suppurative 
disease  of  the  middle  ear.     When  the  dermic  layer  is  involved, 
vesicles   filled  with  serum    form,  and  voluntarily  discharge 
their  contents  in  eight  or  ten  hours.     At  the  onset  of  the  J 
attack   there  is  u  sliarp,  stinging   pain,  radiating  to  varioui  1 
parts  of  the  head.     In  the  mpfrjieial  type  it  soon  subsidea,  1 
while   iu   the   deeper  variety   it   may  exist   for   some   time.  I 
There  is  a  sense  of  pressure,  fulnes.s,  tinnitus,  and  moderate  I 
deafness.     There  may  be  hynertesthesia  to  noises.       The  dia-  | 
case  runs  its  course  in  from  three  to  five  days. 

Acute  myringitiB — treatment :  If  there  is  marked  inflamma- 
tory action,  the  application  of  the  Leiter  coil  {Fig.  57)  or  the 
artificial  leech  in  front  of  the  tragus,  exerts  a  favorable  in- 
fluence upon  the  course  of  the  disease.     The  serous  vesicles  1 
should  l>c  punctured,  care  being  exercised  to  avoid  penetra-  1 
ting  the  deeper  layers.     If  there  is  an  abscess  in  the  deep  ^ 
layers,  it  should  Iw  freely  incised  to  prevent  the  spontaneous 
dischat^  of  pus  into  the  middle  ear.     In  doing  tins,  extreme 
care  should  be  iisc<l  to  avoid  opening  through  the  mucous 
layer.     Should   the   mucous   layer  be   incised,  the   pus  and 
germs  will  enter  the  middle  car  and  excite  a  similar  process  i 
there.     After  the  puncture  bus  been  made  the  external  meatus  | 
should    be   packed   with  a   strip  of  sterilized  gauze,   which  1 
should  be  remove<1  by  the  physician,  and  another  one  intro-  | 
duced  in  about  tweiity-fuur  hours. 


Gbronic  Hyringitis. 

Etiology:  This  fi>rni  uf  iiifl.iiiiniation  is  rare,  and  involves 
the  whole  surface  of  the  drnni-bcitd.  It  may  be  due  to  re- 
peated attacks  of  acute  myiiiigitit*,  esiwcially  in  scrofulous 
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and  cachectic  [)eoi»le.  It  sumetimeH  follows  diffused  or  follicu- 
lar iiiHaniniatioii  of  the  meatus,  and  is  ofien  associated  with 
chronic  mi<ldle-ear  suppiiralinn  which  has  been  followed  by 
ciitsiire  of  the  perforation. 

Symptoms:  Tiie  Dienihrane  has  a  moist,  lustrous  apjtcar- 
ance,  is  grayish  in  color,  with  yellowish  spots  here  and  there 
upon  its  siiriaee.  The  handle  of  the  malleus  is  injected.  At 
tirat'fi  the  dermic  layer  of  the  drum-head  is  thrown  off,  after 
which  the  membrane  beneath  is  more  smooth,  red,  and  vel- 
vety. In  sfHne  cases  small  [Miptllie  form,  giving  the  surface 
of  the  membrane  the  nppokninco  of  a  raspberry. 

The  disease  is  usually  utiatten<lcd  by  pain  or  other  marked 
sHbjfeiipe  signs.  There  is  slight  itching,  and  in  thoHe  cases 
in  which  there  is  rapid  exfoliation  of  the  dennic  layer,  fol- 
lowwi  by  a  serous  exudate,  there  is  an  offensive  wlor.  This 
is  due  to  the  retention  and  decomposition  of  the  epithelial 
cells  and  exudate. 

FrognoBiBi  The  drum-head  is  rarely  perforated.  When 
there  is  a  cessation  of  the  serous  exudate  recovery  occurs 
spontaueitusly.  Whether  cure  is  effected  spimtuneously  or 
through  treatment,  there  are  a  moderate  thickening  of  the 
drum-head  aud  slight  impairment  of  hearing,  although  the 
process  may  have  existed  for  several  years. 

Ohitmic  mTringitia — ^treatmeat:  In  mild  cases  antiseptic 
irrigatiim.  iolloiveil  by  mopping  the  parts  dry  and  (lusting 
with  Imric  aciil  powder,  often  <'ause3  a  cessation  of  the 
secretion  anil  restores  the  parts  to  their  normal  condition.  In 
the  more  obstinate  cases  the  meatus  should  \x  irrigated  and  a 
satnrateii  alcoholic  solution  of  boric  acid  instilled  for  ten  or 
fifteen  minutes,  three  times  a  week.  Wlien  granulations  or 
{lapilla-  form  upon  the  drum-head,  they  should  be  {Miiuted 
two  or  three  times  a  week  with  the  tincture  of  iodine.  If 
this  dw8  not  remove  them,  they  should  Ik-  {minted  with  ferric 
chloride  by  means  of  a  prolje  which  has  been  dipped  in  the 
solution.  The  applications  should  Ik;  repented  at  intervals  of 
two  or  three  days  until  the  membrane  is  smooth  and  dry. 
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fracture  of  Handle  of  the  Malleus. 

It  may  be  the  result  of  («)  diroet  acciilciital  violence;  (6)1 
awkward  instrumentation  ;  (c)  blows  upon  the  ear ;  {d)  jura] 
ing  from  a  great  height ;  and  (e)  severe  blows  or  the  skull. 


Acute  and  Subacute  Catarrhal  Inflammation  of  the 
Middle  Ear. 

Synonynm :  Secretive  Form  of  Middle-ear  Catarrh. 

Pathology:  It  is  characterized  liy  hyperemia  and  gwelling 
of  the  miicou.s  membrane  covering  the  walk  of  the  middle 
ear,  inner  surface  of  the  drum-head,  and  the  ossicles.  Ily- 
penemia,  no  doubt,  also  involves  the  mucous  membrane  of 
the  antrum  and  mastoid  cells.  There  is  a  serous  exudate 
containing  pn)liferated  cells,  a  few  red  blood-corpuscles,  and 
leucocytes.  In  the  severer  cases  there  are  ecchymoses  in  the 
mucous  membrane.  The  epithelial  lining  is  thrown  off  and 
macerated  in  the  serum.     It  usually  runs  its  course  without 

Eerforation  or  other  serious  complication.      In   sonic  cases, 
owever,  adhesive  band.')  form,  binding  the  ossicles  together  I 
and  to  the  tympanic  walls.  ^ 

ISttology:  It  is  most  often  an  extension  of  a  similar  process  ' 
from  the  na.'iopharynx  by  way  of  the  Eustachian  tube.  It  is 
most  common  in  the  spring  and  winter  months,  when  there 
are  sudden  changes  of  temperature.  It  follows  in  the  wake 
of  influenza,  syphilis,  and  the  acute  exarthematous  fevers. 
Closure  of  tlie  Eustachian  tube  from  jiaralysis  of  the  palatal 
muscles  or  interference  with  their  action  by  tlie  adhesion  of 
the  tonsils  to  the  pillars  of  the  fauces,  predisjK)!«s  to  this 
affection.  Tlic  presence  of  postnasal  adenoids  and  postnasal 
catarrh  also  aiil  in  its  production.  When  the  tube  is  closed, 
the  air  in  the  tympanum  becomes  rarefied  thrnngli  absorption, 
and  this  produces  chronic  engitrgement  and  (edema  of  the 
lining  mucous  membrane.  -Thus  the  condititms  are  favorable 
for  the  production  of  the  characteristic  sero-mncous  exudate. 
IVle  disease  is  common  in  childhood,  and  Is    responsible    for 
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the  majorily  of  the  "  c^rdches  "  occurring  at  this  period  of 


life. 

Acute  and  subacute  catarrhal  mflammation  of  tlie  middle  ear 
— symptoms:  In  the  acute  cases  there  is  more  or  less  pain, 
which  ill  cliililreii  is  coiiimoiily  referred  to  as  "  eariiche." 
There  U  a  diriH  fthrile  inovannit,  although  it  is  not  pro- 
nounced enough  to  attract  attention.  Tliere  is  a  saise  of  Jvi- 
nam  and  prciistirc  in  the  ear,  which  in  some  cases  conveys  the 
impression  of  a  {nniy  moving  to  and  fro  with  the  movements 
of  the  head.  The  hearing  vm-iea  greatly  at  different  times, 
thu3  forming  a  characteristic  sign  of  thiK  tyjie  of  inflamma- 
tion.    In  one-sided  catarrlis  autopkony  is  present, 

The  appearance  of  Ute  drum-hear}  depends  nnon  tlie  amount 
of  thickening  and  the  qnantity  and  quality  of  the  secretion. 
If  the  drum-head  is  transparent,  the  upper  limit  of  the  secre- 
tion is  marked  by  a.  bright  line,  which  may  be  wavy,  straight, 
double,  or  radiating.  The  color  below  the  line  is  a  dark 
yellow,  while  above  it  is  a  light  gray.  The  position  of  the 
line  changes  with  the  movements  of  the  head  if  the  secretion 
is  fluid ;  if  it  is  thick  mucus,  it  will  change  but  little,  if  at 
all.  The  surface  of  the  drum-head  is  more  lustrous  than 
normal,  while  the  handle  of  the  malleus  is  more  prominent. 
Inflation  of  the  tympanum  sometimes  imparts  a  peculiar 
appearance  to  the  membrana  tym])ani.  That  is  to  say,  bub- 
bles of  air  are  seen  as  little  rings  slowly  floating  upward  to 
the  surfiice  of  the  Intratymnanic  fluid. 

Upon  examination  of  tne  nose  and  throat  hypertrophio 
rhinitis,  postnasal  catarrh,  and  enlargement  of  tuc  faucial 
and  pharyngeal  tonsils  will  often  be  found. 

Prognoais:  Mild  acute  cases  may  terminate  favorably  in  a 
few  day.-i  or  weeks,  while  the  suI>acuto  or  chronic  cases  gener- 
ally run  a  very  protracted  course.  If  the  Eustachian  tube  is 
obstructed  with  adenoids,  recovery  will  quickly  follow  their 
removal.  If  it  is  closed  by  chntnic  nasopharyngeal  catarrh, 
a  long  course  of  intranasal  and  t^o^nasal  treatment  will  be 
required  to  establish  their  patency.  Cases  in  which  there  is 
a  copious  discharge  get  well  sooner  than  those  in  which  the 
amount  of  discharge  is  moderate,  Constitutional  diseases 
aSect  the  course  unfavorably.  In  uiscs  in  which  adhesive 
bands  form  a  cure  is  prublematit^l.     Long-c<mtinued  inflam- 
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mations  are  usually  associated  with  atrophy,  and  fatty  and 
colloid  degeneration  of  the  labyrinth. 

Acute  and  subacute  catarrhal  inflammation  of  the  middle 
ear — ^treatment:  This  sliould  aim  at  the  establishment  of  two 
conditions,  viz. :  (a)  the  patency  of  the  Eustachian  tubes ; 
and  (b)  the  removal  of  the  exudate. 

(a)  The  patency  of  the  tubes  is  brouglit  about  by  the  correc^ 
lion  of  existiiif/  intrammil  disease^  the  removal  of  the  faueial 
and  phari/nf/eal  tonmlH,  and  the  reduction  of  the  postrumal 
catarrh.  In  cases  due  to  i)aralysis  of  the  palatal  muscles, 
suitable  treatment  should  Ix;  adopted. 

(6)  The  secretion  and  exudate  may  be  removed  by  tympanic 
inflation,  or  by  paracentesis  of  the  drum-head.  Inflation  may 
be  done  by  the  Politzer  method  or  by  the  use  of  the  Eustachian 
catheter.  The  tube  is  thus  opened,  air  forced  into  the  tympa- 
num, and  the  fluid  allowed  to  flow  out.  After  inflation,  the  Del- 
stanche  masseur  (Fig.  51)  should  l)e  used  to  rarefy  the  air  in 
the  external  meatus.  The  drum-head  and  malleus  are  thus 
drawn  outward  and  made  to  assume  their  normal  positions, 
and  incipient  adhesive  bands  are  broken  up.  Where  there  is 
great  bulging  of  the  drum-head  from  the  presence  of  a  large 
amount  of  secretion,  a  free  incision  should  l>e  made  at  the 
point  of  greatest  bulging.  This  affords  immediate  relief, 
although  the  thick  mucus  may  not  at  once  discharge  into  the 
meatus.  Inflation  will  drive  it  into  the  meatus,  or  it  may  be 
drawn  there  with  the  Delstanche  masseur.  If  the  mucus  is 
very  tenacious,  it  may  be  removed  with  forceps,  or  softened 
with  instillations  of  an  acpieous  solution  of  sodium  bicar- 
bonate. 

In  the  early  acute  stage,  the  ai)plication  of  the  artificial 
leech  in  front  of  the  tragus  will  remove  the  congestion  and 
relieve  the  pain.  Warm  water  or  oil  dropped  into  the  meatus 
will  also  relieve  it.  I  have  often  used  a  few  drops  of  chloro- 
form upon  a  piece  of  cotton  in  the  bowl  of  a  clay  pipe,  plac- 
ing the  bowl  to  my  mouth,  and  blowing  the  fumes  through 
the  stem  into  the  ear.  Politzerization  is,  however,  the  most 
rational  method  of  relieving  earache  in  children,  as  it  over- 
comes the  vascular  tension  causing  it. 
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Adhesions,  Thickening,  and  Retractions  Following 
Chronic  Exudative  Catarrhal  Infiammation  of  the 
Middle  Ear. 

Fibrous  bands  are  left  as  a  result  of  chronic  i  n  flam  matin  n.  ! 

Effect  on  membiane :  They  may  bind  the  niemhraue  to  the  1 
inner  wail  of  the  tympanic  cavity  or  to  the  incus  and  stapes.  J 
When  the  drum-head  thus  becomes  adherent,  exhausting  the  j 
air  in  the  external  auditory  meatus  with  the  Delstanche  mas-  ] 
seiir  and  the  Siegle  otoscoiw  (Fig.  51)  does  not  cause  an  out- 
ward movement  of  the  entire  drum-head.  The  adherent 
portions  remain  fixed,  while  the  rest  of  the  membrane  moves  I 

The  bauds  may  also  extend  from  the  ossicles  to  the  in 
wall  of  the  tympanum.     All  these  conditions  are  attended  b^  I 
more  or  less  deafness  and  tinnitus. 

Effect  on  tensor  tjrmpani :  The  fibrous  formations  and  the  | 
subspqueut  retraction  sometimes  cause  the  tendon  of  the  ten- 
sor tym]iani  muscle  to  lie  shortened.     The  focussing  and  con-  J 
ductioii    functions  of  the   drum-head  and  ussicles  are  thus  | 
impaired. 

Effect  on  cavity  of  the  tympanum :  This  is  of^en  very  much  J 
diminisliLKl  in  sine  by  tlie  chronic  hypera^mia,  hyjHirtrophy,  and  | 
hyperplasia  of  the  mucous  niviiiljrane. 


Dry  Catarrh,  or  Sclerosis,  of  the  Middle  Bar. 

Synonyms:  Adhesive  Processes  in  the  Middle  Ear;  Pro-  I 
lifcrous  Inflammation  of  the  Middle  Ear;  Chronic  Cstarrh  ( 
of  the  Middle  Ear. 

Etiology;  The  adhesive  process  may  follow  a  siiliacute  1 
exudative  ppocoss  or  it  may  appear  independently. 

Deafness  indicating  an  hutdious  athnncnnail  of  the  dry  j 
catarrhal  process  is  more  likely  to  l)e  associated  with  labym-  ^ 
Uiine  diseme  thau  is  deafness  due  to  exudative  catarrh. 

Sometimes  the  Inbvrinthine  disease  predominates  or  seems] 
to  be  primary,  so  tliat  it  is  possible  that  Iwtli  are  due  to  i 
tniphic  changes  now  little   understo«yl.  j 

Tiie   process  may  also  result  fnnri   (a)  fnxiuenl  attacks  of   | 


acute  calarrhj  (i)  nasopharynx 'a  I  disease,  which  pnilimgs  the 
(c)    {tantlysiH    and    degt-nenition    of    tin; 


'    catarrh  ; 
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muscles;  (</)  hereditary  preil  is  posit  ion  (about  40  jier  cent.); 
{'•)  general  constitutional  diseases  and  dyscrasiie ;  (/)  living 
in  damp  bouses ;  (o)  sea-l)athing  and  diving  ;  and  (h)  tlie  ex- 
cessive use  of  alcoholics.  The  disease  is  common  in  middle 
and  old  age. 

Pathology:  (a)  The  first  stage:  There  is  a  hypertemio 
boggy,  succulent,  yellowish-red  membrane  with  excessive 
rouml-coll  infiltration.  (6)  Seeovd  stage:  The  i 
smooth,  thick,  and  of  a  pale  tendinous  gray  color.  It  is  firmly 
adherent  to  tho  parts  beneath,  the  round-cell  infiltration  hav- 
ing iKtcome  fibrous  connective  tissue,  (c)  Third  stage:  The 
fibrous  bands  cross  in  various  directions,  binding  the  ossicles 
together  and  to  the  walls  of  the  tympanum. 

There  may  also  be  ankylosis  at  the  foot-phite  of  the  stapes 
from  fibrous  thickening  or  calcification  about  the  margin ; 
the  fenestra  rotunda  may  be  affectetl  by  fibrous  thickening 
and  calcification ;  sometimes  the  Eustachian  tube  is  closed 
by  thickening  of  the  mucosa,  or  by  fibrous  stricture,  the  car- 
tilaginous part  of  the  tube  lieing  most  commonly  affected ; 
the  palatine  muscles  at  the  orifices  of  the  tulies  sometimes 
undergo  fatty  degeneration  and  cicatricial  shortening;  the 
intratympanic  muscles  may  also  be  impaired  by  atrophy,  fatty 
degeneration,  and  ci<'a(rit'i!d  or  colloid  degeneration. 

Dry  catarrh  of  the  middle  ear — symptoms :  Tbf  appearance 
of  the  memhrano  ti/miiiiiu'  is  dull  and  oiMujiie,  or  it  may  show 
opacities  about  its  Ixtrder.  There  may  be  calcareous  deposits, 
altliough  tliev  are  rare.  The  handle  of  the  malleus  is  less  dis- 
tinctly visibfe  than  normal,  and  the  cone  of  liglit  is  irregular 
or  lost.  Tlie  drum-head  is  retracted,  the  handle  of  the  mal- 
leus foreshortened,  and  the  processus  brevis  more  prominent. 
There  may  be  circumscribe<l  retractions  of  the  drum-head  from 
adhesions  and  cicatricial  liands.  In  advance<l  sclerotic  cases 
the  external  meatus  may  be  free  from  cerumen,  the  skin  being 
white  and  glistening. 

Suijeetire  symptomx:  The  tinnitus  is  often  very  annoying 
and  ctmtinuous.  It  is  worse  in  i>ad  weather,  after  fatigue, 
mental  exertion,  or  excessive  drinking.  The  patient  complains 
of  fulness  and  giddiness,  aprosexia,  and  hearing  for  speech  is 
often  very  dull,  while  the  drop  of  a  needle  n 
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ence  of  noises,  is  a  <w>mmon  and  clmraeteristic  symptom  ( 
this  form  of  deafness.    Tliere  is  a  gradual  increase  in  the  dut^ 
nesB  of  hearing,  althtxigh  there  may  be  intermissions  during 
which  no  change  occiira.     Complete  deafness  is  rare.     Bom 
condiictiun  is  usually  increased,  although  it  may  be  deore 
when  the  labyrinth  is  liis* 
Fid-  &1-  at  tlie  same  time,  and  win 

the  dbroiis  contractions  for 
the    foot-plate    of  the  stsp« 
into  tiic  oval  window,  thereby 
increasing  the  intrulabyrinthioi 
pres.siiro. 

The  prognosis  of  dry  catarrh 
is  bettor  in  thfjso  cases  follow- 
ing the  secretive  form  of  ca- 
tarrh than  it  is  in  the  inaidious 
type,  which  is  so  often  compli- 
cated with  labyrinthine  disease. 
It  is  unfavorable  in  proportion 
to  the  degree  and    persistence 
of   the   subjective    noises. 
Those    cases    which    improve 
after    inflation   are   favorable.J 
If  thn  deafness  develops  mp^l 
idly,  it  is  iiad.     With  a  per? J 
meablc   Eustachian   tube, 
ceasing  noises,  and  progressiva 
deafness,  the  prognosis  is  vef 
unfavorable.      If,  after  inflt 
tion,  bone  conduction  rem 
"'*''  Tw^^rho^li'tuo^T""   "'     poor,    labyrinthine   disenae   !«| 

probably  present.  This  tyi 
of  deafness  is  usually  incurable  when  found  in  old  and  scrofu 
lous  people. 

Dry  Catarrh  of  the  Middle  Ear— Treatment. 

Non-operative:  In  ncLirly  all  ca*es  Iro.ilmcnt  is  unattended  \ 
by  favorable  resnlts.  Indeed,  it  is  sometimes  followed  by  ] 
very    bad    results.      Pneumatic    massage,   applied    ihrougn  l 
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the  external  meatus,  together  with  niflatioti  of  the  middle 
ear,  is  the  best  form  uf  treatment  in  most  casen.  Pneu- 
matic massage  consists  in  the  alternate  rarefaction  and 
condenwition  of  the  air  in  the  external  meatus  with  the  Del- 
stanchc  masseur  (Fig,  51);  or  with  a  pump  attached  to  an 
electro-motor  engine. 

In  the  spring  of  1 893  tlie  author  attached  the  Sickle  oto- 
scope to  the  pneumatic  hammer  attjicliment  of  a  dental  electric 
engine  and  thusapplie<l  pneumatic  massage  with  electro-motor 
power.  Since  tnen  a  small  electro-motor  engine  liaa  been 
devised  for  this  GS]H)cial  pnrjKJse.  The  treatment  should  be 
given  for  five  to  ten  minutes  three  times  a  week  ;  and  should 
not  be  given  for  a  period  of  more  than  six  weeks,  as  atrophy 
of  the  drum-head  may  follow  a  prolonged  course  of  treat- 
ment. 

Inflation  may  be  done  with  the  Politzer  bag  (Fig.  52)  or 
the  catheter  (Fig.  53).      The  injection  of  tU^'j  "f  2  per  cent. 


gluB  uose-plece. 


pilocarpin  solution,  oils,  and  vapors  through  the  catheter  into 
the  middle  ear  is  sometimes  followed  by  improvement  in  hear- 
ing. The  improvement,  however,  is  perhaps  almost  altogether 
due  tn  the  distention  of  the  middle-ear  cavity,  rather  than  to 
the  effect  of  the  drug  itself.  Constrictions  of  the  Eustachian 
tul>e  may  l>e  overcome  by  the  use  of  bougies  made  of  whale- 
IxHie,  celluloid,  or  catgut.     A  bougie  provided  with  a  metal 
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tip  and  an  insnlut«<l  wire  shank  may  be  introduced  through!! 
the  Eiistacliiitn  catheter  to  tiio  point  of  cunstrietion,  and  a  cui^l 
rent  of  about  6  ma.  of  electricity  turned  on,  the  constrictions  f 
being  thus  reduced  by  electrolysis. 


BlHke's  EueLavbian  citbeter. 

Operative  treatment:  (g)  Atiijlclal  prr/iiralimi  of  the  mem- 
brana  h'niiKini  is  often  atlentlet!  by  improved  hearing  and 
lessened  tinnitus.  It  is  best  performed  with  the  electric 
cautery.  The  ojx-ning  remains,  however,  for  only  a  short 
time.  Many  ingenious  methods  have  been  devised  to  render 
the  opening  permanent,  but  thev  Iiave  been  attended  with 
little  success. 

(6)  Pfycofonii/,  or  section  of  tlie  ivostcrior  fold  (Fig.  54),  of 

the  menibrana   tympani,  is  done  in  cases  of  great  deafness 

with   subjective   noises  and   pronounced 

L'^J'I:  retraction  of  the  handle  of  the  malleus. 

The  section  is  made  iraniediatety  l>ehind 
the  short  process,  or  midway  between  the 
process  and  the  peripheral  end  of  the  fold, 
cutting  from  above  downward.  The 
handle  of  the  malleus  is  thus  allowed 
greater  motion,  the  subjective  noises  are 
diminislied,  and  there  is  improvement  of 
hearing  lasting  for  a  few  weeks  or  months. 
(c)  The  section  of  the  anterior  ligametU 
of  the  maliciis  is  sometimes  followed  by 
improvement  of  hearing  and  subjectiva 
noises. 

(if)  Tenolomy  of  the  tendon  of  the  tensor  tympani  and 
stapedius  muscles  is  also  performed  for  the  same  purpose. 


Fljcutumy:  buidle  ot 
malleui    ruruhorteneil ; 

toW»  of  the  <■—  >■-•' 


4 


(V)  O^citli'ditmp :  If  there  is  ankylosis  of  the  malleus  and   I 
incus,  or  firm  adhesive  bands  interfering  with  their  mobihty, 
the  bones  may  b<'  extracted  throngli  an  incision  in  the  drum-  \ 
head.     This  may  be  done  by  one  of  two  methods  (Figs.  55 


I  anc 

I  lien 

or 
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and  56).  This  oi>cration  was  once  (|iiitc  populitr,  as  it  promised 
great  relit'f  in  tliis  type  of  deafoc^is,  A  larger  experience  has 
(ieinonstrat<.>d  tliat  tlie  Ijeneficial  resiiltH  in  most  instances  are 
of  but  temporary  duration.     Occasionally,  however,  it  is  fol- 


BlBke'i  Inciiion  In 
poclcrln  r^uperlorqusd- 
niit.    (BscoD.) 


lowed  by  marked  permanent  improvement.  {/)  In  very  rare 
cases  there  is  ankylosis  of  the  foot-plate  of  tlie  stapes,  and 
mobUiziftloH  may  be  attempted.  This  is  a  very  diRicnlt  and 
delicate  operation,  and  should  only  be  attcmpt^nl  by  a  trained 
and  skilful  operator. 


BnppuratiTe  Otitis  Media. 

Varieties  and  conrse  :  Suppurative  inflammation  within  the 
cavity  of  the  nitdillc  ear  may  occur  in  either  the  acute  or  the 
chronic  form.  The  aciitc  type,  may  be  either  primary  or  an 
acute  exacerbation  of  the  chronic  form.  The  primary  acute 
type  is  not  so  dangerous  as  the  chronic  or  the  acute  exacerba- 
tion occurring  during  the  progress  of  the  chronic  form. 

Suppurative  otitis  media  is  characterized  by  a  primary 
acute  suppurative  inflammation  which  may  subside,  leaving 
healthy  tympanum ;  or  it  may  continue  iiidelinitely  in  a 
chronic  form  with  acute  exacerbations.  The  drum-head  ia 
usually  perforated,  the  discliurge  taking  place  chiefly  through 
the  external  auditory  meatus,  although  there  may  be  more  or 
less  dischai^  through  the  Eustachian  tube  Int^)  the  nasal 
pharynx.     The  primary  acute  type  and  the  acudf  exac^-tia- 


THE  MIDDLE  EAR. 

tiong  of  the  chronic  form  are  attended  by  marked  febrile  symp 
toms  an<)  more  or  less  pain  in  the  ear  nnd  mastoid. 

Suppmative  otitis  media — etiology :  (rt)  The  specific  or  itii 
fectious  fevers  in  winch  the  fieciiliar  pyogenic  organism  inci 
dent  to  them  gain  acces.s  to  the  tympanum  through  ' 
Eustachian  tube,  (b)  Catarrhal  states  uf  the  nosopliarynx 
are  predisposing  causes,  (c)  The  presence  of  enlarged 
pharyngeal  tonsils  (adenoids)  is  oflen  the  cause  of  middle-ear 
suppuration,  as  they  close  the  Kustachian  orifice  or  interfere  ^ 
with  action  of  the  {mlatiue  muscles,  (d)  Exposure  to  i 
clement  weather,  diving,  and  injuries  by  direct  or  indin 
violence  may  cause  it.  (e)  Intlucnm  is  especially  liable  ttf] 
excite   a  very  destructive  type  of  middle-ear  innanimation, 

Diphtheria  and  scarlet  fever  are  also  often  followed  byfl 
severe  suppurative  otitis  media  with  groat  destruction  of  talk:! 
intratympanic  tissues  and  the  drum-head. 

The  mioroorganisms  commonly  found  in  the  discliai^  are^ 
the  Streptococcus  pyc^nes,  the  Staphylococcus  pyngeaes'J 
albus  and  aureus,  Priedlander's  pneuniobacillus,  Friinkel's  J 
pneumococcus,  and  the  tubercle  bacillus. 

Patbology:  In  primary  aciUe  otUi«  mt-dia  there  is  rarely  a 
extennon  of  the  pathologic  process  to  the  cranial  cavity.  ThiBjJ 
is  due  to  the  fact  that  the  mucous  membrane  and  bony  walls  i 
of  the  middle  ear  remain  intact,  and  ihus  obstruct  the  pn^  j 
ressof  the  infective  matter  inward.     If  the  inflammation  con- 
tinues for  two  years  or  more,  the  bloodvessels  of  the  mnoosa  ] 
may  become   thrombosed    and   cause  degenerative    changes  1 
in  if,  and  thus  give  rise  to  an  extension  of  the  pathoI<^io  ^ 
process   to   the   meninges  and   brain.     If  the  thrombi   are  j 
infected,  they   may  become   the  source  of  infective  emboli  ( 
and  be  carried  to  the  brain,  spleen,  liver,  kidneys,  and  lungs;   i 
Meningitis,   pneumonia,  etc.,  may   follow  as   direct   results,  'j 
It  is  now  a  pretty  well  recc^nized  fact  that  most  cases  of 
meningitis  not  due  to  tuberculosis  are  directly  traceable  to  ] 
chronic  suppurative  otitis  media.     It  must  not  be  forgotten, 
however,  that  suppurative  disease  of  the  accessory  sinuses  of 
the  nose  is  also  responsible  for  a  certain  numl>er  of  cases. 

G run ulation-t issue  springs  up  at  the  pdints  of  ulceration 

and  hone-necrosis  in  an  attempt  to  repair  the  damage  done   i 

to  the  tissues.     They  cause  absoqition  of  the  contiguous  bone   i 
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by  presHure-iiecrosis  at  tliL-  same  time.  Tlieir  presence  aim 
onstrticts  llie  How  of  pun  and  canscp  its  retention.  Tliis  leads 
to  septic  infection  ami  the  presan re-symptoms  so  commonly 
observe*!  in  tuustoiditis. 

If  the  a<pie<Inctiis  Fallopii  (tliroiigh  wliich  the  facial  nerve 
l>a.sse.s)  is  exported  by  the  necrotic  pro(«ss,  tlic  infection  may 
pain  entrance  to  the  cranial  ravity  through  the  sheath  of  the 
facial  nerve.'. 

Aural  polypi  are  simply  mai^ses  of  graniilat  inn -tissue,  and 
usually  signify  necrosis  of  the  iHiny  walls  of  the  tympanic 
cavity.  Tho  roof  of  the  attic  is  the  point  usnally  involved, 
although  any  of  the  walla  may  Iw  thus  affected. 

General  Frognoais  of  Suppurative  Middle-ear  Diaease. 

The  primary  acute  type  u.-iially  nniH  a  short  course.  Hence 
is  not  likely  to  extend  into  the  cranial  cavity  ;  but  it  may 
Iwcome  chronic. 

Facial  paralysis  simietimes  occurs  in  the  course  of  the  chronic 
form,  and  may  1m;  due  to  necrosis  of  the  posterior- superior  wall 
of  the  tympanum.  It  is  a  serious  sign,  as  a  radical  mastoid 
oiHiration  (Schwarlz-Slacke)  may  be  required. 

Recurrent  attacks  of  pain  in  the  mastoid  are  signs  of  chronic 
mastoiditis. 

A  fbtid  odor  is  also  a  sign  of  chronic  mastoiditis,  and  rer|uire3 
careful  examination.  It  may  not  I>e  noticeable  until  the  mid- 
dle-ear cavity  is  scjirched  with  a  probe,  when  it  iiecomes  quite 
prunoiinofd  and  offensive. 

Perforation  of  the  membiana  tensa  in  the  posterior-snperior 
quadrant  is  significant  of  caries  of  the  IhmIv  of  the  incus,  and 
mav  rcqnin;  the  n.'moval  of  said  bone  before  a  cure  can  be 
effi-cted. 

Perforation  of  the  membrana  flaccida  (Shrapnell's  membrane) 
is  H  sign  of  necrosis  of  the  inallciis  or  iucns,  or  of  both  liones. 
The  attic  walls  arc  also  sometimes  involved,  in  which  case  the 
danger  may  lio  great. 

Perforation  elsewhere  in  the  drum-bead  signifies  a  patho- 
logic process  of  much  less  gravity,  one  probably  limited  to  the 
middle  ear  proper.  Such  cases  affonl  a  much  more  favorable 
prospect  of  cure  by  simple  local  remedies  than  perforation  in 
the  poster ior-su[>erior  quadrant  or  in  Shrapncll's  membrane. 
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A  marked  diathetic  state  rctnlers  the  prospect  of  cure  iiDdi 
either  topical  trculment  or  surgical   measiircs  very  prohleo*-, 
atical.     Iron,  cod-liver  oil,  iiiitritiona  food,  pure  air,aiid  sun-^ 
shine  are  es|>ocially  iiulicatod. 

A  Bm&ll  amount  of  discliarge  is  ut^imlly  regarded  liglilly  hj 
both  ]>atieiit  mid  phyaiciaii.  Personally,  tlie  author  does  not 
hold  such  a  view.  TliruinbuMia  of  the  vessels  of  the  mucosa 
is  moat  likely  to  occur  under  aiich  conditions.  Suddenly 
acute  mastoid  or  middle-car  synipt^ims  develop,  and  the  gravity 
of  the  case  becomes  apimreiit.  Too  much  strea'?  cannot  be 
laid  upon  this  point.  Meningitis  oeeurring  iii  the  course  of' 
a  so-called  mild  chronic  suppurative  otitis  mcdiu  is  usualljd 
regarded  as  idiopathic,  whereas,  in  fact,  it  may  be  but  an  ex- 
tension of  the  infection  fioni  the  middle  ear. 

The  STmptoms  of  Supporative  Otitis  Media. 

These  vary  according  to  tlio  acutencss  or  clifonicity  of  thftf 
disease  and  the  amount  of  obstruction  to  the  drainage  off 
the  middle  ear. 

In  the  acnte  stage  or  acnte  exacerbation  there  may  be  pain-l 
of  an  excruciating  character.  It  may  be  located  in  tlic  car  or  1 
in  the  ma.stoid  bone,  acconling  to  the  jiarts  chiefly  invo!ved.J 
If  the  mastoid  cells  are  afl\-ctcd,  pressure  over  the  mastoidl 
will  be  attentlcd  by  pain.  The  auricle  is  usually  somewfaatV 
swollen  and  tender. 

The  acnic  manifestations  arc  attended  by  fever,  while  tWll 
chronic  form  is  but  slightly  or  not  at  all  thus  affected. 

The  chronic  form  ts  cliaracteri;ieil  by  liltle  or  no  pain  unlea 
an  acute  exacerbation  occurs.     If  the  drainage  from  the  a 
titid   cells   becomes  obstructed,  pain,  swelling,  re<]ness,  aw, 
tendeme.os    quickly    develop.      The     condition     eonimonlT^ 
known  as  "acute  ma'<toiditis"  is  present.     In  such  cases  tM 
patient  will  usually  tell  the  phy.sician  that   there  bad  1 
profuse  discharge  from  the  car,  which  suddenly  stop{ted  whml 
the  pain  began. 

Whether   tlie   inflammation   be   of    the   acute   or  i 
type,  subjective  noises,  impaired  hearing,  giddiues.%,  and  lu 
of  the  sense  of  taste  and  smell  are  usually  present. 
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Suppurative  Otitis  Media — Seen  on  Ezaminatioii. 


First  stage :  Tlie  derniic  layer  of  tlift  druni-licad  is  injected 
nt  its  [>eri|ilicrj',  over  the  menibrana  flaceida  and  along  the 
Iianille  of  tlie  niulleus.  As  the  exudate  forms,  the  drum-head 
becoities  liulgcti  outward,  Tlie  haodie  of  the  malleus  is  no 
longer  visible.  If  tlie  attic  is  chiefly  involved,  the  bulging 
will  be  in  the  niembraua  flaccida.  The  color  varies  from  a  red, 
sodden  ajipeunuicc  to  a  greenish  or  purplish-gray.  The  skin 
eovering  ihe  mastoid  and  auricle  may  be  tender  and  slightly 
(ctlematous.     Febrile  symptoms  are  present. 

Second  stage :  After  a  few  days  the  process  as  described  in  the 
6r8t  stage  ends  by  resolution  (rare) ;  or  by  perforation  of  the 
drum-head,  which  may  be  located  in  the  membrana  flaccida  or 
in  the  pars  tcnsa,  according  to  the  chief  seat  of  the  inflam- 
mation. It  may  be  high,  low,  posteriorly,  anteriorly,  or  in  the 
centre  of  the  pars  tensa.  It  may  be  round,  oval,  kidney-shaped, 
or  irregular.  It  may  vary  in  size  from  a  pin-point  to  that  of 
the  entire  drum-head.  The  secretion  may  lie  slight  or  exces- 
sive, thin  and  admixed  with  scrum,  or  rich  in  creamy  pus. 
In  some  cases  it  is  mixed  with  blood  and  gritty  material. 
Choi  estea  tomato  us  matter  may  also  be  discharged.  Odor  may 
be  present,  an  important  symptom  in  cjises  of  retention  of  the 
secretion  or  of  bone -necrosis. 

The  external  meatus  after  a  time  is  irritated  and  excoriated 
from  tlie  discharge.  Polypi  may  project  through  the  per- 
foration and  completely  obscure  the  drum-head.  If  the  per- 
foration is  large,  the  inner  wall  of  the  tympanum  may  be  seen. 
The  mucous  membrane  will  ap]>ear  swollen  and  red.  It  may 
be  smooth  or  granular,  or  it  may  be  obscured  by  large  granu- 
lations.    The  ossicles  are  sometimes  seen. 

The  lymphatic  glands  below  the  ear  are  usually  enlarged 
and  tender.     They  may  become  tubercular. 

Third  stage:  This  is  the  process  following  the  cessation  of 
active  secretion.  The  drum-head  is  lustrous  and  hypenemic 
al>out  tlie  circumference,  with  vascular  injection  centring  about 
the  umbo.  Later,  it  is  of  a  dull  grayish  color,  usually  with 
perforation.  It  may  be  retracteil  and  adherent  to  the  inner 
tympanic  wall.  The  handle  of  the  malleus  is  often  retracted 
and  foresht>rtcned,  while  the  short  process  is  quite  prominent, 
li— Eye. 
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Chronic  fona:  This  is  tlie  third  sfaffe,  lasting  over  a  few 
weeks.  Otorrliipa  is  intermitteut,  with  or  without  odor.  If 
may  ilimiuiMh  iiutil  belief  in  a  cure  is  establishetl ;  but  after 
seveml  years  an  aeute  mastoiditis  may  develop,  or  iiieiiiRgitis' 
or  brain  abscess,  due  entirely  to  the  supposedly  healed  ear/ 
disease. 


Suppurative  Otitis  Media — Treatment. 

First  stage:  I':iin  and  coii;,'fstion  may  l>e  relieved  by  anti- ■ 

pliliigistic  tiicasurea.     Local  beat  and  cold  and  the  abstraction 

of  blood  are  the  most  reliable  remedies  for  this  purpose.    Dry 

cold,  in  the  form  of  crushed  ice  in  a  rubber  bag  or  ice-wat^  J 


flowinp  through  a  Inciter  coil  tKip.  07),  is  usually  more  effica- 
cious than  dry  heat.  A  layer  of  flannel  sbunW  Iw  placed 
between  the  skin  and  llie  bug  or  coil,  tojiri'vent  unpleasant 
symptoms.     Artificial  leeching  in  front  of  the  tragus  or  over 
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the  mastoid  process  should  be  done  when  there  are  pronounced 
inflammatory  signs  which  will  not  yield  to  applications  of 
heat  or  cold.  In  case  the  pain  does  not  almte,  the  driim-Iiead 
should  be  freely  lanced  whether  it  is  bulging  or  not.  If  it  is 
bulging,  it  should  be  lunccd  even  if  pain  is  absent. 

Medicinal  applications  in  the  meatus  are  often  useful. 
Warm  solutions  of  two  grains  of  morphine  to  an  ounce  of 
water;  5  per  cent,  of  carbolic  acid  in  glycerin;  and  warm 
olive  oil  Mometinies  aflbrd  great  nOief  from  jmin,  It  may  be 
necessary,  however,  to  administer  opiates  when  the  pain  is 
quite  severe  and  prolonged. 

The  uose  and  nasopharynx  should  be  treatei!  with  warm 
alkaline  sprays  and  the  applit»tion  of  a  10  per  cent,  oily  solu- 
tion of  menthol.  The  menthol  will  relieve  the  congestion  of 
the  mucous  membrane  about  the  Euritachiiin  orifices  und  thus 
promote  the  jMltcncy  of  the  tubes. 

Should  acute  mastoid  symploma  become  prominent  and  i>cr- 
sistent,  it  may  be  necessary  to  remove  the  morbid  material 
from  the  middle  ear,  attic,  antrum,  and  ma^^toid  ccIIh  (see 
Mii.stoid  Operation). 

Second  stags ;  After  spontineous  or  artificial  i)erfora- 
tion,  the  external  meatus  and  middle  ear  should  be  thor- 
oughly cleansed  with  warm  horic-acid  solution.  A  50 
Kr  cent,  solution  of  15-vo!ume  hyilro7Aine  should  then 
instilled  into  the  meatus  and  Politzeriajtion  performed. 
Pus  is  thus  driven  from  the  middle  ear  into  the  meatus,  the 
hydpozone  entering  the  tym|i!inum,  where  it  destroys  the 
remaining  jnrtiou  of  i)us.  In  doing  this  the  patient  should 
incline  the  head  to  the  opposite  st<lc,  m  that  the  solution 
will  remain  in  the  meatus  during  inflation.  The  ear  should 
be  syringed  again  with  warm  boric-acid  solution  and  dried 
with  a  cotton-wound  applitator.  The  middle  ear  shoidd  l>e 
still  further  dried  by  instilling  a  60  to  95  per  cent,  solution  of 
alcohol  into  the  meatus.  The  alcohol  by  its  hygroscopic 
action  takes  up  the  remaining  moisture  and  causes  the  small 
bloodvessels  of  the  swollen  and  glandular  membranes  to  con- 
tract. It  not  only  takes  up  the  water  left  in  the  middle  ear, 
but  also  abstracts  more  or  less  of  the  serous  contents  of  the 
mucous  membrane  itself.  The  meatus  should  then  be  packed 
with  sterilized  gauze,  which  acts  as  a  protective  dressing  and 
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keeps  the  middle-ear  cavity  comi«irativeIy  dry  by  capillary 
attraction.  The  treatment  should  be  rejKfflted  every  twelve  to 
forty-eight  hours,  according  to  the  amount  of  dischai^,  aud 
should  be  done  by  the  physician  himself,  as  it  is  practically 
impossible  to  instruct  the  patient  or  members  uf  the  family 
to  carry  it  out  properly. 

Finely  powuered  lx>ric  acid  may  l>e  used    instead  of  the 

gauze  in  cases  with  a  copious  yellow  pus  secretion  unattended 

by  pain  or  otlier   preasu re-symptoms.     It  should  be   blown 

(Fig.  58}  into  the  meatus  until  it   is  about  half-fllled,  and 

I  a  cotton  dressing   inserted  over  it.     It  should  be   renewed 
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AS  of^n  as  the  liquid  dischai^  softens  and  dissolves  it.     In  ] 
small  perforations  it  is  not  so  useful,  as  there  is  not  enoogh 
moisture  to  dissolve  it,  but  just  enough  to  cause  it  to  form  a 
solid  mass  which  obstructs  the  flow  of  pus.     In  such  cases  it 
may  do  more  mischief  than  good. 

Saturatml  aolutitms  of  boric  acid  or  iinloform  in  alcohol 
justly  hold  a  high  position  m.s  remedial  iigentn.  The  astringent 
and   antiseptic  action  of  these  solutions,  together  with   tneir 
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I  power  to  abfitract   moisture,  make  them   ideal   renie<Iies   to 

check  the  development  of  p}<^nic  bacteria  and  the  formation 
of  ?niDulution-tJ.ssue. 
I  In  the  more  cbran  !c  stage  of  the  disense  the  inetillation  of  a 

I  95  per  cent,  solution  of  iitcohol  (coniniei-cial  alcohol)  into  the 

I  ear  for  ten  or  liftccn  niliiiitfs  every  twonty-foiir  to  forty-eight 

I  hours  is  often  followed  l>y  very  marked  improvement. 

I  The  dry  gauze  treatment:  Simple  mopping  with  a  cotton- 

wound  applicator,  followed  by  a  dreBsing  of  plain  dry  gauze, 
packe<l  from  the  bottom  of  the  meatus  or  middle-ear  cavity,  is 
in  many  cases  the  very  best  kind  of  treatment.  A  strip  of 
gauze  three-eight  lis  to  one-half  inch  wide,  and  ten  inches  long, 
should  be  used  for  this  puri>ose.  It  should  l)e  replaced  as 
often  as  the  deeper  end  becomes  moistcnc<t.  It  absorbs  the 
pus  and  serum,  and  thus  prevent*  the  formation  of  n  culture- 
medium  for  bacteria.  Herein  lies  the  great  value  of  this 
mcthwl  of  treatment. 

OEsicnlectomT :  The  malleus  and  incus  are  often  more  or 
less  denuded  of  mucons  membrane  and  periosteum  ;  or  they 
obstruct  the  flow  of  pus  from  the  attic  and  antrum  in  siippu- 
pfttive  disease  of  the  accessory  cavities  of  the  ear.  When 
cither  of  these  conditions  exist  they  should  be  removed.  The 
handle  of  the  malleus  should  be  dieeeetcd  from  the  drum-head 
and  infliimmatory  fibrous  tissue  in  which  it  may  l>e  imbedded. 
The  ligaments  attaching  it  to  the  attic  walls  tihonid  also  be 
eevered.  It  is  freed  by  incising  the  drum-head,  us  shown  in 
Figs.  55  and  .'iti. 

The  whole  drum-head  may  be  removed  by  extending  the 
incision  around  its  periphery,  thereby  affording  a  clear  view 
of  the  middle  ear.  The  ligamentous  attachments  should  be 
severed  with  suitable  curved  knives  (Sexton's  middle-ear  set). 
The  handle  of  the  malleus  should  be  seized  near  the  head  of 
the  ossicle  with  a  pair  of  small  forcejis  and  pulled  downward 
and  outward  with  a  rocking  motion.  The  stajies  sometimes 
comes  away  at  the  same  time.  If  it  does  not,  it  should  be  re- 
moved with  delicate  ear-forceps.  As  the  incudostajiedial  articu- 
lation IS  usiiallv  a  very  frail  one,  special  operative  measures  to 
separate  it  are  not  necessary.  Tlie  "  floor  "  of  the  attic  tieing 
thus  removed,  the  flow  of  pus  fnim  the  antrum  and  mastoid  cells 
and  attic  into  the  middle  ear  is  unobstructed  unless  the  dia- 
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ease-process  liaa  given  rise  to  granulations  or  other  morbid  1 
material  in  tlie  antrum  and  mastoid  cells;  in  wliicli  case  thai 
obatruction  may  be  farther  back  than  the  "  fl«K>r  "  of  the  attic.  T 
Himple  ossiculeclomy  may  not  be  followed  by  the  relief  hoped  1 
for.     A  radical  mastoid  operation  may  then  be  required. 

The  Mastoid  Operation. 

The  Tuioua  steps  of  the  mastoid  oi>er!ition  are  :  («)  prepara- 
tion of  the  patient ;  (b)  the  postauricular   incision ;   (c)  the 
anatomical    landmarks;   (<()   exposure   of    the   antrum;    (e) 
exploration    through  the  expo.sed  iintrnm ;  (/)  the  removal 
of  the  lionv  wall  between  tne  antrum  and  middle  ear;  (fft.i 
the  removal  of  the  morbid  material  from  the  middle  ear  ana4 
the  mastoid  cells ;  (A)  how  to  avoid  injury  to  the  facial  nerve^  J 
horizontal  semicircular  canal,  and  fenestra  ovalis ;  (t)  cloanraj 
of  the  wound  ;  (j)  postoperative  treatment;  and  (^)  the  resultfil 
of  the  operation. 

The  above  is  for  chronic  cases  and  their  acute  exacerbatumB.  I 
For  priniari/  acute  Jiiasloiditia  the  operation  may  be  Bhort«nedl 
bv  simply  entering  the  antrum  and  mastoid  cells,  and  it  maj'J 
not  l»e  necessary  to  remove  tlie  postsuperior  wall  of  the  meatujll 
or  the  ossicles. 

Preparation  of  the  patient :  The  opemtion  should  be  done  I 
in  a  hospital  if  possible,  as  it  is  a  prolongetl  one,  and  may  , 
require  every  advantage  for  its  successful  performance,  . 
A  snjierficinl  operation  will  snflice  {lerhans  to  avert  immediate  i 
c  the  patient  of  the  chroui 


disease,  which  may  at  any  subsequent  time  place  bis  life  in 
jeopardy.  Do  a  thorough  operation  once  for  ail,  and  cure 
both  the  acute  (immediate  source  of  danger)  manife.station  and 


the  existing  chronic  condition  {pending  source  of  danger). 

Shave  the  head  for  two  inches  around  the  auricle,  twenty- 
four  to  forty-eight  hours  prior  to  the  opemtion.  Scrub  the 
skin  wHth  green  soap  and  l>oiled  water,  after  which  it  should 
be  washed  with  ak-ohol.  The  scalp  should  then  be  washed 
with  spirit  of  turpentine,  to  remove  the  sebaceous  matter. 
The  external  meatus  should  also  Iw  thoroughly  irrigated  and 
scrubbed.  Pack  the  meatus  ami  cover  the  whole  side  of  the 
head  with  moist  carbolizcd  (or  slcrilizcd)  giuize.  Those  should 
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not  he  rcmovciJ  uDtil  iIil'  piiticiit  is  iiriiJi.-r  tlic  influence  of  the  J 
aniesthetic,  I 

The  [NiticRt  should  Ixi  jilnced  upon  a  light  diet,  nnd  be  given 
a  cathartic  on  the  evening  previone.     He  should  take  no  food  ■ 
within  twelve  hours  of  tlie  operation. 

After  atuTfUienia  is  well  establiBlieil  remove  the  dressings 
and  scrub  tlie  )«rts  with  map  and  ^vater  followed  with  an 
alcohol  bath.  Pin  a  sterilized  towel  or  niblwr  eap  around  the 
patient's  head  and  place  it  on  a  ciisliion,  to  overcome  the  shock 
of  the  blows  of  the  mallet.  1 

27(C  voUTui  should  be  well  lif/lited  ilurini/  the  operation,  Thia  j 
may  be  done  witii  a  lump  and  head-mirror.  My  custom  is  to  J 
use  an  electric  head-lamp  (Fig.  69)  attached  to  a  powerful.] 
storage  battery. 

Fio.  89. 


niT 


Tlie  poBtauriculai  iDdsion:  This  should  begin  at  the  tip  of 
the  mastoid  procoM,  and  follow,  within  one-nuarter  inch  from 
thelineof  nnion  between  theanricle  and  thesKin  over  the  maa- 
UnA,  (o  &  iwint  immediately  over  the  superior  auricular  attach- 
ment.   The  tip  of  the  mastoid  should  be  loi'ated  and  the  seal- 
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pel  inserted  through  the  skin  and  periasteum,  cutting  both  as 
It  follows  the  auricular  attachment.  The  periosleum  should 
be  elevated  or  loosened  with  the  periosteal  elevator  and  the 
bleeding  points  seized  with  artery-forceps.  The  periosteum 
and  ekin  of  the  postsnpcrior  wall  of  the  meatus  should  also 
be  separated  from  t)ie  bone  and  cartilage  with  a  small  ele- 
vator, after  which  the  skin  meatus  should  be  severed  with 
a  curved  knife  (tip  curved  on  the  flat)  as  close  tu  the  drum- 
head OS  possible.  The  ear  is  pulled  forward  and  the  posterior 
edge  of  the  wound  liackward  and  held  with  retractors  in  tlie 
hands  of  assistants.  A  pelf- retaining  double  retractor  is  a 
lietter  arrangement,  as  it  leaves  the  assistant  free  to  do  other 
things. 

The  anatomical  landmaiks :  Having  exposed  the  bone  and  ' 
meatus,  certain  landmarks  should  be  sought  as  guides  to  the 
antrum  by  such  a  route  as  will  avoid  injury  lo  the  lateral 
sinus,  the  middle  fossa  of  the  cranium,  and  the  facial  nervet 

By  operating  within  the  limits  of  the  suprameaial  biangle, 
and  following  the  direction  of  the  external  auditory  meatua 
to  a  depth  about  three-eighths  of  an  inch  less  than  the  depth 
(jf  the  bony  meatus  and  middle  ear  combined,  the  sinus,  cranial 
fossa,  and  facial  nerve  will  not  be  injured,  except  rarely.  The 
buundarios  of  the  suprameatal  triangle  are  as  follows ;  (a)  the 
antero-Buperior  boundary  is  formed  by  the  posterior  ridge  or 
root  of  the  zygoma  ;  (ft)  the 


I 


mary  line  extendi 
root,  downward  am 


jHtsterior  boundary  is  an  imag- 
posterior  end  of  (he  zygomatic 
ightly  forward  to  the  posterior  tubercle   , 


ig  from  the  posterior 
id  slightly  forward  to  the  pi 
of  the  external  auditory  process ;  (i-)  and  the  a ntero- inferior 


boundary  is  the  curved  margin  of  the  ]x>stsuperior  wall  of  the 
meatus. 

An  opening  extending  from  the  centre  of  the  triangle 
inward  in  a  direction  parallel  with  the  postsuperior  wall  of  the 
external  auditory  meatus  will  almost  invariably  expose  the 
cavity  of  the  antrum,  unless  it  has  been  obliterated  by  sclerosis 
or  other  process.  Herein  is  the  reason  for  measuring  the 
depth  of  the  meatus  ami  tympanum  before  beginning  the 
removal  of  Imny  structure. 

Exposure  of  the  antnun:  By  knowing  the  depth  of  the 
parts  named  and  sulilnictiiig  ihree-eighths  of  an  inch  (the  outer 
wall  of  the  antral  cavity  is  about  three-eighths  of  an  inch 
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nearer  the  surface  than  the  Inner  wall  of  the  middle-ear  cavity) 
the  operator  knows  at  wh»t  depth  he  shnuhl  enter  tlie  antrum. 
And  tie  also  knows  thiit  if  he  tloes  not  enter  the  antrum  at 
that  depth  it  is  oblitcrattid  (rare) ;  or  that  it  ia  a  little  deeper; 
or  that  he  has  misjudged  the  direction,  Careful  exploration 
with  a  curved  dental  canal-probe  should  be  made  into  every 
small  oj)ening  presented  on  the  walls  of  the  bony  cavity.     If 


4 


one  is  found  extending  forward  toward  the  middle  ear,  it  I 
Bhould  be  CJiutiously  fullowe*].  If  it  goes  forward  into  the 
middle  ear,  it  is  prolrably  the  antrum.  If  it  does  not,  it  is 
probably  a  mastoid  cell,  and  the  ojteration  sliould  \ie  directed 
Htill  deeper  in  search  of  the  antrum.  Unless  certain  of  the 
landmarks,  it  is  well  to  go  very  slowly,  as  there  is  a  liability  of 
inflicting  injury  to  the  facial  nerve  or  horizontal  semicircular 
canaL     Having  located  the  antrum,  its  entire  external  wall 
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should  l>e  removed,  so  as  to  expose  it  tit  inspection  aod  opeiv  J 
atioi). 

In  mnny  iicidr  masloiti  cases  these  aieps  will  be  greatly  modi- 1 
fied  by  the  prcsemie  of  carious  and  necriitlc  bone.  Whers^ 
the  bone  is  sortened  the  operator  shniild  follow  the  track  of  f 
carious  hone  to  any  ])art  or  in  any  dii'etllun.  But  the  locatioDj 
of  the  antrum  and  the  facial  uerve  should  not  he  lost  sigbtl 


chisels  Bnil  enngta.     (PchwsrUe.) 

of.     The  opeiiiEion  should  aim  at  a  complete  es]Kisnre  of  the  j 
antrum  (Fig,  tJO),  no  matter  where  the  carious  bone  may  be  I 
found.  The  disease  In  all  probability  t^tnrtnl  in  the  middle  ear, 
hence  this  cavity  should  also  be  ojwued  for  tliomugh  inspection. 
The  nltinmtc  anil  permanent  cure  will  oDcu  depend  upon  the 
establishment  of  iree  drainage  through  the  middle  car  and 
external  meatus.      Hence   the  importance  of  exposing  the 
antrum  no  that  the  n<laditus  may  be  cnlai'ged  if  necessary. 
Chisels  and  gouges  varying  in  width  frani  three- sixteenths 
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to  three-eighths  of  an  inch,  the  dental  engine  and  burrs  (Figs.  \ 
61  and  63)  of  siiil^ble  size,  or  tlie  Riissiim  jHrforator  may  oe 


used  t«  open  the  antrum.  The  chisel  is  the  best  instrument 
in  the  hands  of  the  occasional  o|H'rator,  while  the  dental 
burr  is  perhaps  the  safest  and  best  instrument  in  the  hands  of 
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one  iisine  it  frequently.    With  it  the  wound  ia  always  smooth 
and  easily  explored.     The   Kussiaii  perforator  is  of  special 
value  iu  operating  on  chronic  ciLses  hi  which  the  mastoid  is  ^ 
thickened  and   sclerosed.     It   is  not  a  suitable   uistnimeDt   ' 
where  there  19  a  softened  carious  mastoid,  the  chisel  and  spoon  * 
betn^  best  adapted  to  these  cases.     The  preseucc  of  a  small 
canal  or  cell  filled  with  grauulatiotis  or  cholesteatoma  is  more 
easily  seen  and  explored  when  either  the  burr  or  Russian  per- 
forator is  used,  as  they  leave  a  smooth  surface.     The  use  of 
strong  illumination  becomes  imperative  when  the  object  of  the    . 
operation  is  not  only  to  relieve  the  imnietliate  danger,  but  to 
remove  the  source  of  future  infection  at  the  same  time.     To 
do  less  than  this  is  culjtablc  negligence. 

Exploration  through  the  exposed  antrum :  After  having  re- 
moved the  outer  wall  of    the  niilriiin  the    cnrlty  should    be 
thoroughly  explored  by  inspection  and  with  a  small  probe  for  i 
caries  and  necrosis.      The  presence  of  graniilHtion'ti.^ue  at  J 
any  point  is  urcsumptivc  evidence  of  denuded  bone.      The  I 
granulations  should  he  carefully  removed  nnd  the  base  from  j 
which  they  spring  probed  for  soft  or  roughened  bone.     This,  . 
if  found  is  b^t  removed  with  a  sharp  si«jon-curette  (Fig.  62). 
The  large  curettes  usually  used  for  this  purjtose  are  only  adapted  . 
to  large  softened  areas.     The  nmniler  /ori  should  be  scraped  1 
with  smaller  spoons  (Fig.  64).     The  dental  burr  may  be  used 
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for  this  purpose.  Extreme  care  is  nct^ssary  in  working  in 
the  region  of  the  facial  nerve,  which  lies  ju.st  under  the  bridge 
of  bone  left  between  the  nientiis  and  the  operative  opening 
made  into  the  antrum.    It  may,  however,  be  on  the  inner  floor 


r 
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of  the  antrum  iirar  the  bridge  of  bone,  especially  that  portion 

of  the  bridge  below  (erect  position)  the  adadiliis.  The  utinditUB  I 

18  the  opening  connecting  the  antnim  with  the  attic  (■' ndituei,''  I 

meiining  the  uttic).   Carions  Imne  in  this  region  should  be  c&r&-  ' 

fully  ciirtttod,  the   nmecles  of  the  face   being  watched   for  j 
twitching  movements. 

The  mastoid  cells  drain  into  the  anirnm,  and  they  should  be  ' 

inspected  and  opened  if  necessary.     If  granulations,  carious  1 
bone-  or  cholesteatuiiiatous  niatcriiil  is  found  in  Ihcm,  they 


rnim-heHd  »1i 


should  be  freely  opened  with  the  chisel  or  burr,  and  all  morbid 
material  reniove<l. 

The  mifUUe-€ar  cavify  is  next  eubmitted  to  inspection  and 
exploration  with  the  probe.  The  o^sic-Ies  and  tym|«inic  walls 
should  be  ttBtcd  for  bare  Ixtne  and  adhesive  rands  (Fig. 
66).     If  either  is  found  seriously  involving  the  ossicles,  they 
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sliould  he  reraovctl  at  a  later  period  in  the  operation.  If  llie 
walls  of  the  hrnnaniini  are  carious,  they  should  be  curetted. 
This  cannot  Ik-  thoroughly  done  with  tho  bony  wail  standing 
between  the  antrum  and  the  external  meatus.  Its  removal  ie 
the  next  step  in  the  operation. 

The  remoral  of  bony  wall  between  the  antrum  and  middle 
ear :  This  is  best  accomplished  with  chisels  or  the  dental  burr, 
Bone-forceps  may  be  used  to  advantage  in  the  sui>erficial  jwr- 
don,  but  are  not  adaptetl  to  removal  of  the  deeper  portion  on 
acconnt  of  the  proximity  to  the  facial  nerve  and  horizontal 
semicircular  canal.  In  tho  dec|)cr  portion  only  the  vpper 
pari  (erect  poaition)  of  the  wall  should  be  removed.  The 
loioer  portion  is  usually  over  the  facial  nerve.  If  this  pre- 
caution is  observed,  the  bugbear  of  the  operation  is  avoided, 
namely,  the  injury  of  the  facial  ner\'e.  If  chisels  are  used, 
they  should  be  verj-  sharp,  to  enable  the  o]>eralor  to  remove 
the  Ixme  in  tlnu  shavings.  If  they  are  dull,  the  bone  will 
chip  and  ihus  inflict  injury  to  the  nerve. 

The  removal  of  morbid  material  from  the  middle  ear  and 
mastoid  cells:  The  middle-ear  cavity  being  fully  exposed 
to  view,  the  mnlleua  and  ineug  should  be  carefully  inspected 
for  pathologic  changes,  and  if  their  function  is  destroyed  by 
adhesions  or  necrosis,  or  they  form  an  obstruction  to  the  free 
drainage  of  the  middle-ear  and  accessorj'  cavities,  they  should 
be  removed.  The  utapca  should  not  be  disturbol,  as  its  removal 
would  disturb  the  intralabyrinthine  pressure.  This  would  be 
manifested  by  the  MOni&re  group  of  symptoms. 

The  facial  nerve  and  semicircular  canals  are  surrounded  by 
dense  white  bone,  which  upon  careful  dissection  with  a  burr 
or  chisel  will  be  exposeil  iK'fore  the  vital  contents  are  injured. 
Hence  the  necessity  of  exercising  extreme  caution  at  this  stage 
of  the  operation.  The  location  of  the  nerve  is  sometimes 
apparent  on  the  inner  wall  of  the  antnim,  near  the  adatlihie, 
as  a  rounded  ridge,  slightly  elevated  above  the  surface. 

The  removal  of  the  niorliid  material  should  be  most  thor- 
ougldy  done,  in  order  to  prevent  the  continuance  of  the  sup- 
punitive  and  carious  processes  subsequent  to  the  ")peration. 
riio  most  jialiistaking  search  for  carious,  necrolii',  and  frmnn- 
hilion  material  should  be  made  in  every  i-nse. 

How  to  KTidd  isjuir  to  the  lateral  sinus,  &cial  nerve,  hori- 


1 
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stmtal  semiciicnlar  canal,  and  fenestra  ovalis:  A  line  ilniwa 
from  tlie  ]iarieto-sf]iiaiin*-iiiastoi(l  jiiiirtitjii  to  the  tip  of  tlie 
mastiml  indicates  the  poftiiiun  uf  the  mf/numl  niiiiis.  The  knee 
wf  diL'  sigmoiti  sinus  often  extends  much  nearer  the  ext«rnal 
mi-!itiis  llian  this  Hoe  ini!icat«fi.  If,  however,  in  opening  the 
antrum  the  chiselling  or  drilling  is  contined  to  the  limit*  of 
the  siiprameutal  triangle  ami  directed  parallel  with  the  post- 
superior  wall  of  the  meatus,  the  lateral  sinus  will  not  often  be 
injured.  Proximity  to  the  sinus  is  indlwited  by  the  presence 
of  dense  whit«  bone.  If  the  chiselling  is  eiirefully  and  cau- 
tiously done,  the  oj>eralor  will  know  by  this  sign  that  he  is 
very  near  it.  In  size  tlie  signiotd  may  be  comjtareii  to  the 
side  of  the  index-linger. 

A  knowledge  of  the  location  of  the  facial  nerve  and  hori- 
zontal semici regular  canal,  together  with  the  surrounding  in- 
vestment of  den*e  white  bony  tissue,  will  enable  the  operator 
to  avoid  injuring  them.  Only  the  upper  portion  (erect  posi- 
tion) of  the  wall  between  the  antrum  and  the  middle  ear  should 
be  removed,  as  the  facial  nerve  is  easily  injured  beneath  the 
lower  part.  The  horivmlul  nemtcircii/iir  nxna\  passes  near  the 
curve  of  the  facial  nerve,  on  a  little  dee|>er  jilaiie,  and  is  there- 
fore not  so  liable  to  injury.  Tiie  fiicial  nerve  also  jiasses 
beneath  the  8U[)erior  portion  of  the  wall  between  the  meatus 
and  antrum,  but  as  it  passes  Ix^neatli  the  inner  wall  of  the 
adaditus  is  not  so  liable  to  injury  during  the  operation. 

The  oval  tcbiilow  ne«I  not  be  injured  if  the  inner  wall  of  the 
tympaniun  is  rosfHicted  during  curettement  of  the  middle  ear. 

Closure  of  the  wound:  Having  removed  all  morbid  material 
from  the  middle  ear,  aiilniui,  and  mastoid  celts,  and  having 
established  conditions  favorable  for  the  free  drainage  of  the 
same,  the  external  wound  should  be  partially  or  completely 
closed.  Irrigate  the  cavity  with  warm  Iwric-acid  solution,  the 
head  hanging  downward  over  the  end  of  the  table,  to  prevent 
entrance  of  fluid  into  the  trachea  tlirough  the  Eustacliian  tube 
and  pharynx.  (Irrigation  may  be  dis|>enfled  with  and  dry 
sterilized  dressings  applied  instead.)  All  partielesof  l>one  and 
morbid  material  being  thus  washed  away,  the  wound  should  be 
dried,  partially  fille<l  with  a  powder  composed  of  one  part  of 
iodoform  and  four  jMirts  of  boric  acid,  and  packed  with  gauze 
moistened  with  thecompound  tincture  of  benzoin.  Theexternal 


< 


240 


THE  MIDDLE  EAR. 


meatus  should  be  treated  likewise,  the  gauze  being  finnlyJ 
packed  to  hold  tlic  meatus  in  its  normal  sliai>e  and  position  1 
during  the  healing  proceas.  If  marked  granulation-tissue  or 
vindent  pus  iufection  is  present,  the  cavity  should  be  mopped 
vith  the  tincture  of  iodine  to  reduce  fragments  of  granu- 
lation-tissue that  may  have  escaped  notice  and  to  stimulate 
healthy  granulations.  The  upper  portion  of  the  skin-wound  ia 
sutured  with  silk,  horsehair,  or  catgut,  while  the  most  de- 

Kadent  portion,  or  that  portion  over  the  excavation  tn  the 
ne,  is  left  open  for  drainage  and  the  introduction  of  Bubse- 
quent  dressings.  A  pad  composed  of  several  layers  of  gauze 
is  placed  over  the  ear  and  mastoid  process.  A  lil>erai  quantity 
of  cotton  should  be  placed  over  this,  and  a  suitable  bandage  . 
applied  to  hold  them  in  position. 

Postoperative  treatment:  The  first  dressing  should  not  I 
pemove<l  for  six  or  eight  days,  unless  there  are  positive  signS^ 
of  local  inflamnmt'try  reaction.     The  antiseptic  powder  and' 
the  compound  tincture  of  benzoin  will  prevent  infection  and! 
decomposition,  so  that  when  the  dressing  is  removed  the  vvounqj 
will  be  clean  and  free  from  odor.  The  sutures  may  be  removed 
at  this  time.     Subsequent  dressings  should  be  applied  eveiyfl 
other  day.     If  freshly  sterilize*!  gauze  is  used,  it  will  bel 
unnecessary  in  most  iustanc«s  to  irrigate  the  wound.     Th»l 
dressing  should  be  applied  loosely  in  the  middle  ear  and 
antrum,  through  the  Jiostouricular  opening,  and  through  the 
external  meatus.     The  external  wound  should  be  allowed  to 
heal  liy  granulation,  as  iu  this  way  the  formation  of  i 
vascular  connective  tissue  is  favored. 

The  resaltB  of  the  operation :  The  objects  of  the  oi>eration  I 
.  are :   («)  To  avert  impending  danger  from  the   [irogress  of  i 
F«and  necrosisin  the  course  of  secondary  acute  and  chronic  I 

tstoid  disease.  In  secondary  acute  mastoiditis  the  bony  tis-  1 
*Bues  undergo  very  rapid  degeneration ;  while  in  the  chronic  I 
form  the  process  is  a  much  slower  one,  oftentimes  giving  rise  1 
to  no  marKed  symptoms.  (A)  Another  object  of  the  operation  1 
is  to  establish  pernmncnt  free  drainage  of  the  mastoid  cells,  I 
antrum,  and  middle  ear.  (c)  Dense  non-vascular  iibrous  tia*  1 
sues  forms  iu  the  place  of  the  bony  tissue  removed,  and  thus  I 
pnttects  the  rioints  of  least  resistance  from  future  microbio 
infection,  canes,  and  necrosis.  ' 
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Practical  cxperiooce  has  deuiun  at  rated  that  m  a  large  ma- 
jority of  caais  tlie  foregoing  results  are  ohtainetl.  In  some 
cases  the  middle-ear  cavity  l>ecumes  quite  dry  and  free  from 
the  secretion  of  pus  and  mucus.  In  otlierg,  mucus  and  a 
small  amount  of  pus  remain  as  a  more  or  less  cunntaDt  symp- 
tom. The  mucus  is  oftentimes,  no  doubt,  thrown  into  the 
middle-ear  cavity  from  the  Eustachian  tube,  especially  if 
there  is  stricture  of  the  tube  near  its  lower  extremity.  Appro- 
priate attention  to  this  condition  may  cause  a  cessation  of  the 
mucous  discharge.  In  those  cases  in  which  the  general  health 
is  debilitated  by  some  general  constitutional  disease,  as  scrofula, 
the  middle  ear  will  continue  to  dischai^  mure  or  less  thin, 
slimy  pus,  which  shows  a  tendency  to  uudei^^o  amtnontaoal 
decomposition.  The  adminstnilion  of  the  iodides,  iron,  and 
arsenic  will  adbrd  more  or  less  relief. 

In  a  general  way  it  may  be  said  that  aller  the  operation 
described  there  is  but  slight  probability  of  a  return  of  acute 
mastoid  symptoms  or  of  the  extension  of  the  necrotic  process, 
as  the  non-vascular  fibrous  tissue  which  forms  in  the  place  of 
the  bone  removed  affords  protection  to  the  points  previously 
weakened  by  degenerative  processes.  In  other  words,  the 
liability  to  the  development  of  meningitis,  brain-abscess,  and 
thrombosis  of  the  lateral  sinus  is  reduced  to  the  minimum. 


Ear  Disease  as  Affecting  LongeTlty. 

The  casualities  attending  ear  disease  nuiy  be  studied  under 
two  Ciiptiont-,  nanifly  :  {'i)  siccidenlal  deutii  on  account  of  deaf- 
ness, dizziness,  and  tinnitus  ;  and  {b}  death  due  to  the  patbo- 
It^ic  processes  attending  the  diseases. 


Accidental  Death 

may  result  from  ('()  deafcesa,  as  tlie  one  thus  affected  cannot 
hear  the  approach  of  railway  trains,  street  cars,  and  other 
moving  objects.  Many  deaths  occur  annually  on  this  account; 
hence  marked  deafness  is  considered  a  bar  to  the  issuance  of 
life  insurance.  One  affected  by  (i)  tiimitos  may  confound  the 
subjective   noises   in   his   head  with   those  of  an  approacb- 
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i  subject  ^^^1 
imatism.  ^^^^ 
jil  HpRth  * 


iiig  railway  train  or  otht-r  moving  oiijects,  and  thi 
liimself  to  considerable  risk  of  dt^utli  from  traumatism, 
((■)  DizzinsBs,  or  anral  vertigo,  may  lead  to  accidental  death 
by  confuriing  the  mental  faculties,  op  by  causing  prostratioa 
of  the  patient  at  a  time  or  place  which  places  his  life  is 
jeopardy. 

As  moat  ear  diseases  aiv  attended  by  one  or  more  of  the 
foregoing  phenomena,  their  importance  in  estimating  life  ex- 
pectancy becomes  very  great.  Mild  deafheas  and  tinnitoa 
should  not,  however,  be  regardeil  as  sufficient  grounds  for  the 
rejection  of  an  applicant,  unless  the  history  of  the  case  shows 
rapid  progress  of  the  diseost^.  Stricture  or  other  stenosis  of  the 
Eustachian  tube,  dry  and  adbeaiTc  catarrhs  of  the  middle  ear, 
chronic  and  acate  suppurative  inflammations,  perforation  of  the 
drum-head,  and  cholesteatoma,  etc.,  wk  utU'iidcii  by  ali  these 
phenomena,  and  wtiouhl  re<'eive  most  cnreful  consideration  in 
estimating  the  life  exfyectancy.  Inflammation  of  the  auricle 
and  external  auditory  meatus,  eczema,  and  inspissated  cerumen 
cause  temjwrary  slight  deafness  and  tinnitus,  anil  li;ivc  little 
significance  in  this  connection  except  as  the  ccKcnia  or  inflam- 
mation may  point  to  more  serious  involvement  of  tlie  tym[)anic 
and  mastoid  cavities.  Ankylosis  and  adhesions  of  the  foot- 
plate of  tie  stapes  cause  deafness  and  pronounced  tinnitus. 
Inflammation  and  degenerative  changes  of  the  membranotu 
labyrinth  also  cause  marked  aural  lUsturlxinccs,  and  may, 
therefore,  Icaii  to  death  from  accidental  causes.  It  may  be 
said,  in  a  general  way,  that  diseases  of  the  labyrinth  are 
attended  by  more  pronounced  disturbance  of  the  auditory 
functions  than  disease  of  the  middle  ear,  and  their  presence 
should  be  regarded  as  more  grave  on  tliut  account. 

One  year  of  freedom  from  the  disease  after  treatment  or 
operation  should  entitle  the  applicant  to  another  chance  to 
pass  the  examination  for  life  insurance. 

Diseasea  of  the  Ear  vhich  May  Affect  Longevity. 

The  following  classification  is  arbitrary,  and  should  be  re- 
garded 83  suggestive  rather  than  final.  The  first  class  will 
include  those  diseases  which  should  not  bar  the  applicant  from 
receiving  the  benefits  of  life  insnrance;  tin 
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dudes  thoRe  ditieoscs  wliicli  render  tlie  applicant  a  doubtful 
risk;  and  tlie  third  class,  those  diseases  which  render  him 
unsafe  risk. 


Diseases   which    Should 


\ol    Bar    the 


App/iranl  from    Life 


1.  Malformations  of  the  auricle.  2.  Benign  tumors  of  the 
auricle.  3.  Eczema.  4.  Furuncles.  5.  Cerumen,  6.  Oto- 
mycosis of  mojitus  and  membrana  tympanl.  7.  Low  perfor- 
ations of  the  drum-head.  8.  Calcareous  deposits  in  the  drum- 
head, if.  Mild  Don -progressive  chronic  otitis  media.  10. 
Mild  deafness  from  tubal  catarrh,  11,  Anicmia  of  the  laby- 
rinth, as  a  local  expression  of  a  mild  general  aniemia.  12. 
Hysterical  deafness.     13.  Diplacusis. 


Diseases  which  Mender  the  Applieani  a  Doubtful  Risk. 

1.  Rapidly  increasing  deafness  from  any  cause.  2.  A 
shining,  glistening  external  meatus  is  a  suspicious  sign  of 
sclerosis  of  the  middle  ear,  or  even  of  the  labyrinth ;  hence 
careful  examination  should  be  made  before  passing  the  appli- 
cant. 3.  Pronounced  stenosis  of  the  Eustachian  tube.  4. 
Over-permeability  of  the  tube,  as  it  is  signifioint  of  sclerosis. 
5.  Simple  hyperemia  of  the  labyrinth  if  it  is  due  to  pulmo- 
nary, renal,  or  cardiac  lesion,  is  grave,  and  should  relegate  the 
applicant  to  the  third  class.  6.  Perforation  of  the  membrana 
flaccida  (as  it  is  a  sign  of  attic,  and  possibly  of  antral  and 
mastoid  disease). 

Diseases  vhlch  Pender  the  Applicant  an   llnstife  Risk. 

1.  Auricular  erysipelas.  2.  Gangrene  and  phlegmon  of  the 
meatus  and  auricle.  3.  Perforation  of  the  membrana  flaccida 
attended  by  a  foul-smelling,  dirty  discharge.  4,  Abscess 
beneath  the  mastoid  periosteum.  5.  Inflammation  and  bulg- 
ing of  the  postsuperior  wall  of  the  meatus.  6.  Chronic  per- 
foration in  the  postsuperior  quadrant  of  the  drum-head,  7. 
Cholesteatoma.  8.  Recurrent  pains  over  the  mastoid  with 
chronic  pus  dischai^c  from  the  meatus.     9,  Aural  polypi  and 
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franulatioDS.  10.  High  perforation  of  the  drum-head.  11, 
'inhole  perforations  at  the  margin  of  the  drum-head  (signifi- 
cant of  tubercular  disease).  12.  Necrosis  of  the  ossicles.  13. 
Chronic  suppuration  with  destruction  of  the  entire  drum-head, 
the  remnants  of  the  ossicles  being  buried  in  a  mass  of  granu- 
lation-tissue in  the  floor  of  the  attic.  14.  Malignant  disease. 
15,  Tubercular  disease  of  the  tympanum.  16.  Stenosis  of  the 
external  meatus  following  chronic  discharge  or  the  mastoid 
operation.  17.  Ankylosis  of  tlie  foot-plate  of  the  stapes.  18, 
Ansmia  of  the  labyrinth  due  to  tuberculosis.  19,  Nauseft', 
and  vomiting  attended  by  a  rapid  pulse  may  indicate  renal,, 
cardiac,  or  pulmonary  disease,  and  should  be  looked  upon  aa 
grave  signs.  20.  M^ui&re's  symptoms.  21.  Meniere's  disease 
(much  more  grave).  22.  AH  inflammations  of  the  labyrinth 
either  from  extension  from  the  middle  car  or  from  syphilitic, 
tubercular,  or  exanthematoiis  infections.  23.  Malignant  ne»>- 
plasras. 

Thrombosis  of  the  Sigmoid  Sinos. 

Etiolae7  and  complications :  Thrombosis  of  the  sigmoid  siDUS 
may  occur  in  the  course  of  chronic  suppurative  inflammation 
of  the  mastoid  cells,  either  from  close  proximity  or  venouB 
communication  (Fig.  66).  It  may  be  aseptic  or  septic.  If 
the  thrombus  disintegrates  and  spreads  throughout  the  blood, 
septicemia  or  pysmia  results.  Tlie  particles  of  floating  throm- 
bus mav  lodge  in  the  lungs,  liver,  kidneys,  or  other  parts  of 
the  Ixxfy,  and  give  rise  to  septic  foci  of  inflammation.  In  the 
course  of  thrombosis  of  the  sigmoid  sinus  it  lias  been  often  ob- 
served that  there  is  a  rusty  sputum,  and  in  some  cases  a  gan- 
grenous odor.  Purulent  basic  leptomeningitis  may  occur  on 
the  median  side  of  the  sinus,  and  there  may  be  a  cerebellar 
inflammation  with  abscess. 

If  the  thrombus  is  aseptic,  it  may  be  abstirhed  and  leave 
tlie  sinus  tliickenetl,  contraclcil,  or  otiliterated. 

Thiombosis  of  the  sigmoid  sinns^ajmiptoms :  Severe  rigors 
and  convulsions  at  intervals  of  two  or  tliree  days,  followed  by 
profuse  perspiration,  are  the  most  characteristic  symptoms. 
A  high  but  rariablc  temperature  is  present  during  the  height 
of  the  process.     A  rapid  and  increasingly  weak  pulse  marks 
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the  progress  of  the  iliaease.  The  pulmonarj-  sigca  already  I 
referred  to,  aud  vomiting  atid  diarrhcea,  are  also  sj-mpfome  of  1 
importance.  Giddiness  is  sometimes  present,  and  the  intellect  I 
remains  clear  in  cases  uncomplicated  with  meningitis.  Paisi 
on  percussion  and  pressure  is  present  on  the  posterior  part  of  I 
the  mastoid.  CExlema  due  to  obstrnction  in  the  emissary  veinsi 
of  tlie  skull  is  sometimes  present.  1 

Septic  thrombi  occurring  in  the  other  venous  sinuses  of  thai 
skull  give  rise  to  symptoms  peenliar  to  their  anatomical  rela- 1 

Prognosis:  It  usually  runs  a  course  of  two  or  three  weeks,  I 
and  unless  ojierative  interference  is  practised  terminates  fatally.j 


It  left  temporal  . . 

i>ilcn<liiiE  IVum  the  Biutold  |i 

It ,'  C.  the  tygoiDB.    (Bumell.) 


Metastatic  abscesses  in  the  lungs,  liver,  spleen,  and  kidoeys  | 
render   the  prognosis  almost  certainly  fatal.      It  therefore  ] 
becomes  important  that  an  early  diagnosis  and  operation  l» 
made  in  order  to  remove  the  clot  before  it  disintegrates  and 
infects  other  oi^ns  of  the  body. 


Tluombosis  of  the  Bigmoid  siniiB — treatment :  Tbe  mastoid 
opumtion  ((iescrihcd  elscwiiere)  sliniild  be  done,  the  sinus 
exposed  along  its  mastoid  portion  (Fig.  67),  and  the  tibmua 
wall  of  tlie  vessel  freely  slit.  Tlie  clot  shonid  be  thoroughly 
removed,  the  wound  packed  with  iodoform  gauze,  and  the 
outer  pushed  against  the  inner  wall  and  allowed  to  become 
ftdherent,  and  thus  close  the  stnua.  Another  mode  of  operating 
is  to  ligatc  the  jugular  vein  in  the  ne<;k  and  then  remove  the 
clot.  Tliese  o[>erations  are  attended  by  the  cure  of  many 
cases  which  would  otherwise  prove  fatal. 

The  lateral,  snperioi  petrosal,  and  cavemons  eiiinseB  are 
more  rarely  inviilved.  Impaired  vision,  exophthalmos,  and 
oedema  around  the  eyeball  are  signs  of  cavernous  sinua 
thrombosis. 

Meningitis  of  Otic  Origin. 

A  much  larger  proportion  of  the  repf>rttHi  cases  of  meningi- 
tis have  their  origin  in  chronio  suppurative  otitis  media  than 
is  genendly  suppo-^ed.  The  author  thinks  it  quite  within  the 
facts  to  state  that  one-half  of  the  cases  (excluding  the  epidemic 
and  tubercular  varieties)  are  duo  to  suppurative  ear  disease. 

There  is  comparatively  little  danger  of  meningitis  (except  J 
in  children  where  the  bones  are  not  fully  ossified)  until  the 
suppurative  process  has  continued  intermittently  for  two 
more  years. 

It  is  in  the  old  dironic  cases,  in  which  the  discharge  has 
been  scanty,  that  cranial  involvement  is  most  apt  to  occur.  . 
The  reasons  for  this  are  given  under  pailiology  (p.  """"I 
The  diaehai^  from  the  ear  may  hare  been  so  slight  as  to  have  | 
escaped  the  notice  of  the  imtient  or  family  physician,  and  yet  ] 
a  careful  inspection  would  show  pus  which  has  l)ecome  dried  ' 
and  exfoliates  with  epithelial  scales  of  the  external  meatus. 

The  author  wishes  to  emphasize  the  fact  that  a  large  number  \ 
of  the  cases  of  meningitis  are  due  to  the  so-called  "  mild  sup- 
purative ear  dischai^es."     They  scfWi  mild,  but  are  in  reality  I 
the  moat  dangeroue  tyj>e  of  "discharging  ears." 

Leptoroeningitia  of  Otic  Origin. 
Definition'.  Tliis  is  a  serous  or  purulent   inflammation  be- 
ginning in  the  arachnoid   and   extending  to  tbe  contiguous 
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membranes  and  mipcrficial  portion  of  the  brain.  It  is  an 
exceedingly  fatal  aiseaf^e,  and  may  run  a  rapid  course,  al- 
though in  somti  cases  it  extends  over  several  weeks. 

TI1G  BTmptoms  are  lieadache,  regtleseness,  insomnia,  photo- 
plinbia,  retracted  alxiomen,  contracted  pupilo,  hypersensitive- 
ness  of  the  akin,  full,  bounding,  rapid  pulse,  high  temiwrature, 
and  optic  neuritis.  As  the  disease  progresses  the  intellect 
becomes  dulled,  the  pulse  slow,  and  the  respiration  rapid. 
Paralysis  finally  supervenes,  and  the  urine  and  fteces  are  dis- 
charged involuntarily.  The  later  signs  point  to  a  speedy  ter- 
mination. 

Leptomeningitis^ surgical  treatment :  In  addition  to  the 
asual  remedies,  the  mastoid  may  i>e  opened  as  described  and 
the  middle  cranial  fossa,  the  lateral  sinus,  and  neighboring 
parts  explored  and  freed  from  necrotic  and  other  morbid 
material.  Irrigation  and  drainage  sometimes  avert  a  fatal 
issue.  The  operation  seems  justifiable  at  times,  as  without  it 
a  cure  can  hardly  be  hoped  for. 

Extradural  Abscess. 

Etiology:  AVhen  in  the  course  of  chronic  suppurative  in- 
flammation of  the  attic,  antrum  or  mastoid  cells,  the  bony 
walla  become  necrosed  and  perforated,  pus-jxrckets  may  form 
between  the  dura  and  the  skull. 

Treatment:  They  should  be  thoroughly  exposed  and  irri- 
gated with  bichloride  solution  (1  :.3000).  Tlie  preliminary 
step  in  the  operation  is  the  radical  mastoid  operation.  When 
this  operation  is  done,  intracranial  abscesses  are  found  that 
would  have  otherwise  escaped  observation  until  more  seriona 
involvement  occurred. 


I 
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Cerebral  and  Cerebellar  Abscess. 
Etiology:  This  may  be  a  later  manifestation  of  an  extra- 
dural abscess  which  has  eroded  through  the  dura  and  pene- 
trateil  the  brain,  or  it  may  be  due  to  a  thrombus  carrieti  by 
the  small  cerebral  arteries.  Infection  may  also  gain  entrance 
through  the  perivascular  sheaths.  A  few  cases  have  been 
reported  as  occurring  in  children  where  infection  has  taken 


CEREBRAL  AND  CEREBELLAR  ABSCESS. 

place  through  the  petrosquatnosal  suture.  Tubercular  dis- 
integration of  the  petrous  portion  of  the  tempoml  bone  leads 
to  tubercular  abfioess  of  tnc  tcmporosphcnoidal  lobe,  and  is 
usually  associate<l  with  perforation  of  the  roof  of  the  attic  or 
antrum.  This  is  important  to  remember,  as  in  operating  it  is 
desirable  to  get  at  tfie  seat  of  the  trouble,  remove  all  morbid 
material,  and  establish  free  drainage  through  the  middle  ear. 

In  mastoid  operations  extreme  care  should  always  be  taken 
to  examine  the  roof  of  the  attic  ami  antrum,  as  well  as  the 
walls  of  the  lateral  sinus,  otherwise  the  wound  will  sometimea 
be  closed  and  the  esisting  brain  or  extradural  abscess  over- 
looked until  serious  ana  i>eriia[)S  fatal  brain  disease  has 
developed. 

Cerebral  and  cerebellar  abscess — sjrmptomB :  Oftentimes  the 
first  sign  is  the  cessation  or  partial  suppression  of  the  ear  dis- 
chai^.  There  may  be  nausea,  vomiting,  pain,  and  mental 
irritability.  Chilly  sensations  may  be  complained  of.  The 
normal  temperament  is  often  reversed — that  is>  a  vivacious, 
socially  inclined  person  becomes  morose  and  secliisive,  and 
vice  va'nd,  Aft«r  a  time  cerebration  becomes  dull,  the  pulse 
quite  slow,  and  the  temperature  subnormal  or  but  slightly 
elevated.  Occasionally  there  may  be  high  temperature, 
rapid  pulse,  rigors,  and  convulsions,  as  in  thrombosis  of 
the  sigmoid  sinus. 

Aphasia  in  this  connection  is  an  almost  certain  sign  of 
abscess  of  the  tem]K>rosphenoidal  lobe.  In  right-lmndcd 
people  it  is  a  sign  of  abbess  on  the  left  sde,  while  in  Icftr 
nanded  persons  it  is  a  sign  of  abscess  on  the  riglit  side. 

There  may  be  optic  neuritis  in  cerebellar  abscess,  and,  rarely, 
in  abscess  of  the  cerebrum.  In  cerebral  abscess  the  percussion- 
note  over  the  mastoid  is  high.  This  is  due  to  the  sclerosis 
which  has  occurred  in  the  mastoid  as  a  result  of  the  chronic 
suppurative  inflammation.  This  also  accounts  for  the  per- 
foration being  upward  through  the  roof  of  the  attic  and  antnim 
rather  than  backward  through  the  inastoi<l  ))roccss. 

The  reflexes  of  the  limbs  on  the  opjiosile  side  from  the 
abscess  are  usually  increased. 

The  cliaractcristic  symptoms  of  abscess  in  the  cerebellum  are 

slow  pulse,   low   temperature,   headache,    nausea,   vomiting, 

5  gait,  vertigo,  and  facial  paralysis.    Bacon 
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case  of  caries  of  the  semicircular  canals  which  presented  the 
above  symptoms  ;  hence  the  diagnosis  is  not  always  easy.  The 
establishment  of  free  ilraiiia^  is  sometimes  followed  by  relief 
of  the  symptoms  of  intracranial  abscess.  This  does  not 
necessarily  [jn»ve  that  brain  abscess  did  not  exist,  as  it  may 
drain  through  the  {perforation  in  the  roof  of  the  attic  or 
antrum,  after  the  Removal  of  the  granulations  which  ob- 
stnicted  it. 

Sometimes  the  C'heyne-Stokes  respiration,  apathy,  intoler- 
ance <»f  light,  yawning,  and  rigidity  of  the  muscles  of  the 
neck  and  jaws  are  present. 

Prognosis :  Without  o|>erative  treatment  nearly  all  cases  end 
fatally.  Under  operative  treatment  about  30  to  50  percent. 
recover. 

Cerebral  and  cerebellar  abscess — ^treatment :  It  is  usually 
best  to  do  the  mastoid  o|>eration,  converting  the  middle-ear 
cavity,  attic,  antrum,  and  mastoid  cells  (if  need  l>e)  into  one 
large  cavity  which  can  l)e  freely  insj>octrd  an<l  explored  for 
caries  and  perforation.  If  the  ttmporosphcnoiilal  lol)e  is  the 
sejit  of  the  abscess,  a  jK^rforation  will  usually  \k'  found  through 
the  roof  of  the  attic  or  antrum.  If  pos>il)lo,  the  abscess 
should  l)e  searcho<l  for  thnnigh  the  |KTforatiou  anil  its  contents 
drawn  off  with  a  svrinjre,  the  needle  of  which  is  at  least 
1  mm.  in  diameter.  If  it  cannot  bo  reached  through  the 
point  of  perforation,  the  skull  should  be  trcpliincHi  at  C  in 
Fig.  68. 

Through  this  o|)eniug  the  needle  shouM  be  iutroduce<l  and 
j)art  of  the  contents  of  the  cavity  witli<lniwn,  which  should 
then  be  laid  open  with  a  scidpel,  eare  Ix-iuir  taken  to  avoid 
cutting  the  arteries,  and  irrigiiti^l  with  a  warm  2  per  cent, 
solution  of  boric  acid.  All  sloughs  should  Ik»  carefully 
remove<l  with  a  spoon-curette  before  closinir  the  wound.  A 
strip  of  sterilized  lM>ric-aeid  gauze  should  be  introduced 
loosely  into  the  abs<»ess-cavity  for  drainage.  This  should 
1)e  changed  daily  until  the  amoinit  of  discharge  materially 
decreas<'s.  A  1  :  oO(K)  biehlori<le  solution  niav  be  used  with 
advantage  when  the  cavity  is  the  seat  <»!'  ehn»nie  strepto- 
coccal iufeetion. 

When  the  abs<'ess  is  in  the  rrrrhrfliitn,  the  mastoid  operation 
should  also  be  [K*rforme<l,  and  the  lat(?ral  sinus  examined  and 


Deflmtion:  Thia  is  a  disease  usually  occurring  in  the  course 
of  chroDic  suppuration  of  tlie  middle  ear,  altliougli  rare  cases 
have  been  reported  in  which  there  was  no  suppuration,  and  in 
Lvhich  there  was  no  evidence  that  such  a  condition  had  ever 
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existed.  It  is  characterized  by  an  accumulation  of  flat  epithe- 
lial scales  arranged  in  concentric  layers  and  admixed  with 
cholesterin  and  pus.  It  is  sometimes  classified  as  a  tumor. 
Its  origin  is  not  well  understood. 

The  Bsrmptoms  are  those  of  chronic  otorrhoea  with  the  pres- 
ence of  whitish  yellow  masses  of  scales  in  the  middle  ear, 
attic,  and  antrum.  Sometimes  the  Iwny  walls  of  the  antruin 
and  mastoid  cells  are  absorhed  from  the  pressure  exerted  by 
the  mass. 

Treatment:  The  cholesteatomatous  masses  should  be  re- 
moved either  through  the  external  auditory  meatus  or  through 
the  antrum  after  exposing  it  by  a  mastoid  operation.  If  the 
mass  is  small  and  limited  to  the  middle  ear,  it  can  be  removed 
through  the  auditory  meatus  with  curettes  and  irrigation. 

External  Mastoiditia ;  Superficial  FeriostitiB  of  the  Mas- 
toid. 

This  condition  is  rarely  primary,  but  is  usuiilly  secondary 
to  suppurative  otitis  media. 

It  IS  characterized  by  marked  fulness  and  mdema  on  the 
affected  side.  The  ear  stands  out  quite  prominently  from  the 
side  of  the  licad.  There  is  nearly  always  furunculosis  of  the 
enternal  auditor)'  meatus.  This  will  aid  in  the  diagnosis 
between  mastoi<l!tis  and  this  affection. 

Treatment:  A  free  incision  should  be  made  through  the 
skin  and  periosteum,  otherwise  the  bone  beneath  may  become 
carious  and  the  process  extend  t«  the  mastoid  cells.  Recovery 
usually  takes  place  rapidly  after  the  incision  is  made. 


Otalgia. 

Etlologr:  There  are  no  inflammatory  lesions  present  to 
account  for  the  pain.  It  may  be  due  to  a  general  neuralgic 
affection  of  the  fif\h  nerve  and  may  appear  oif  and  on  for 
years.  It  may  he  reflex  in  origin  from  caries  of  the  teeth 
and  ulceration  of  the  pharynx  or  larynx.  It  may  be  due  to 
pressure  unon  the  nerve.  Catarrhal  thickening  of  the  mucosa 
of  the  middle  ear  may  also  excite  it. 

Otalgia — treatmsnt:     Examine    the    teeth,    larynx,    and 


phaiyux  for  caries  oad  ulceratioos,  and  if  a  legion  is  found, 
remove  it.  Examine  the  miildle  ear  for  catarrhal  thickening 
of  the  mucosa,  and  if  present  attempt  to  reduce  it  hy  appro- 
priate treatment.  If  syphilis  is  susj)cct«d,  give  the  iodides 
or  mercury  according  to  the  stage  of  development.  Anicmia 
should  be  overcome  by  appropriate  attention  to  the  lower 
bowel  and  the  administration  of  iron  and  arsenic.  Local 
remedies  sometimes  afforil  great  relief,  such  as  mild  stimu- 
lating liniments  applied  over  the  mastoid,  or  warm  olive 
oil  dropped  into  the  meatus.  Chloroform  vapor  blown  into 
the  ear  with  a  clay  pipe  or  other  instrument  sometimes  causes 
instant  cessation  of  pain.  Constitutictaal  dyscrasite  should  be 
corrected  or  ameliorated  as  much  as  pos.^ible.  Nutritional 
activity  in  the  middle  ear  should  be  excited  by  the  use  of 
pneumatic  massage  in  the  external  auditory  meatus.  The 
treatments  are  best  administered  with  a  pump  propelled  by  an 
electro-motor  engine  as  described  under  Dry  Catarrh.  The  ■ 
hand  soon  tires  in  using  the  DeisLinche  n 


Contractions  of  Muscles. 

Spastic  contrnctions  of  the  muscles  of  the  auricle :  They 
usually  occur  in  connection  with  facial  spasm  (tic  convnlsif ). 

Spastic  contractions  of  the  tensor  timpani  muscle :  They  are 
characterized  by  movements  of  llie  menibrana  tympani  and  a 
loud,  crackling  noise,  or  a  dull  tlirobbing  in  the  ear.  The 
noise  is  often  perceptible  to  the  observer. 

Clonic  spasm  of  the  muscles  of  the  Eustachian  tubes:  A 
sound  as  of  a  distant,  irregularly  ticking  watch  may  be  heard, 
which  is  synchronous  with  the  contractions  of  the  velum  palati. 


Aural  Polypus. 

Viziaties :  They  may  be  true  myxomafa,  fibromata,  angio- 
mata,  or  ixdematous  gran ulal Ion-tissue.  They  are  usuallv  the 
latter  or  of  the  fibnimatous  ty|H?,  ami  are  often  significant  of 
caries  and  necrosis  in  the  attic  or  antnini.  They  obstruct  the 
drainage  of  tlie  mastoid  cells  and  antrum  into  the  middle 
ear,  and  by  pressure  cause  absorption  of  contiguous   bony 
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tissue.     They  may  also  prevent   tlie  extension  of  infection  1 
through  neorutic  areas  in  tlie  attic  and  antrum. 

Treatment:  They  should  be  removed  eitlier  witli  a  small  < 
wire  snare,  curettes  ^Figs.  69  and  70),  caustics,  the  galvano-  | 
cautery,  or  by  the  instillation  of  95  per  cent,  alcohol. 

¥u>.  69. 


^^ 
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When  the  polypi  are  pedunculate*!  and  protrude  into  the  ' 
external  auditory  meatus,  they  are  best  removed  with  Blake'a  ' 

If  tbey  are  large,  the  gahanocantery  applied  carefully  ' 
causes  tliem  to  slough  and  sliriuk.  Chromic  acid  crystals  i 
fused  on  the  end  of  a  probe  and  applie<I  to  the  growths  is  a  ' 
useful  method  of  treatment. 

When  the  granulations  arc  small  and  succulent,  alcohol 
instilled  into  the  middle  ear  for  ten  or  lifleen  minutes  eveiy 
second  day  causes  them  to  shrivel,  and  checks  their  growth. 
This  is  H  useful  adjunct  to  the  other  methods  of  treatment. 

The  meatus  should  bo  packed  with  sterilized  gauze  after 
any  uf  the  nlx)ve  methods  of  trenlment. 

It  uluuild  1h^  liome  in  mind  that  jKdypi  or  granulations 
UHimlly  (trow  from  the  upjier  jmrt  of  the  tynijianum,  probably 
the  riHif  of  llie  attic,  and  that  the  bone  from  which  jt  grows 
is  pn.lmbly  wttlcnetl  <>r  iM-rforated  by  caries.  Careless  or  rough 
curettoniwiit  might,  therefore,  open  the  cranial  cavilv  and 
e»jK»e  it  to  (ho  danger  of  infection.     The  granulations  are 
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barriers  to  infection,  within  certain  limits,  and  thoy  should  not 
be  thoughtlessly  removed.  It  is  often  a  better  plan  to  open 
the  antrum  as  described  under  Mastoid  Operation,  and  thus 
eradicate  the  entire  diseasefl  tissue,  and  establish  instead  firm 
non-vascular  fibrous  tissue,  which  will  effectual ly  protect  the 
weakened  areas. 

Incision  of  the  Drum-head  (Paracentesis).* 

General  indications  for  the  incision  of  the  dram-head :  (a)  To 
afford  an  exit  for  serous,  catarrhal,  purulent,  and  other  fluids 
from  the  middle-ear  cavity. 

[6)  To  relieve  pain  due  to  tension. 

c)  To  remove  pressure  from  the  labyrinth. 

(d)  To  open  the  middle-ear  cavity  for  certain  operations. 

{e)  To  allow  sound-waves  to  reach  the  oval  and  round 
windows  for  the  pur[)ose  of  improving  hearing. 

Incision  in  the  secretive  form  of  catarrh :  It  is  indicated  as 
follows : 

(a)  If  after  several  days'  treatment  the  exudate  does  not 
decrease. 

(6)  When  no  exudate  is  seen  and  Politzerization  is  followed 
by  relief  for  a  short  time. 

(c)  When  the  exudate  is  copious,  paracentesis  may  be  done 
without  preliminary  treatment,  thereby  hastening  the  cure. 

Incision  in  acute  myringitis:  {a)  In  cibseeHH-formaiion  be- 
tween the  layers  of  the  membrane,  incision  should  be  made  to 
prevent  spontaneous  evacuation  of  the  pus  into  the  middle-ear 
cavity.  Care  should  be  exercised  to  avoid  incising  the  entire 
thickness  of  the  drum-head. 

(6)  When  pearli/'^/ra j/  hlisters  are  seen  uj)on  the  drum-head, 
they  should  be  pricked  if  they  have  not  already  spontaneously 
discharged  their  contents. 

(c)  Inflammation  of  the  deeper  layers,  with  bulging  reddish 
or  bluish  swellings,  should  be  immediately  lanced  to  relieve 
pain  and  tension.  Care  should  again  be  exercised  not  to  pene- 
trate the  entire  thickness  of  the  drum-head. 

Preliminary  incision  of  the  drum-head  in  tenotomy :  The  in- 

'  Published  by  the  author  in  the  Plexusj  the  official  organ  of  the  College 
of  Medicine  of  the  University  of  Illinois. 
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cision  is  made  as  a  preliminary  step  in  tenotomy  of  the 
tympaui  uml  tlie  stapedius  muscles. 

Incision  for  thickened  dimn-bead :  The  incision  is 
in  tliis  coiulition  wlieii  it  is  desirable  to  relieve  the  tension 
upon  the  labyrinth,  and  to  allow  sound-waves  to  reach  the 
oval  and  ronnd  windows.  Effort  should  be  made  to  establish 
a  [)ermanont  opening  in  the  drum-liead. 

Incision  in  acute  inflammation  of  the  middle  ear :  (a)  To  re- 
lieve tlie  severe  jMiin,  attended  with  or  without  fever,  which 
resists  other  treatment. 

(6)  Circnmscribed  red  spots  or  protuberances  on  tlie  drnm- 
liead  should  be  incised. 

(c)  When  the  most  bulging  portion  of  the  drum-head  is  of 
a  greenish-yellow  color,  it  should  be  freely  lanced. 

((/)  In  excessive  livid  swelling  of  the  cutis  (outer  layer), 
superficial  scarification  often  relieves  pain. 

Incision  in  acute  sapporation  of  the  middle  ear :  (rt)  A  biil^ 
ing  drum-head,  with  greenish  cnlur,  severe  |iain,  fever,  and 
brain  symptoms,  calls  for  immediate  incision. 

(6)  When  there  are  symptoms  of  mastoid  involvement,  it 
should  be  incised  to  establish  free  drainage. 

(c)  Severe  pain,  unaccompanied  by  bulging,  mav  be  relieved 
by  incision. 

((/)  Symptoms  of  pus-retention  afler  closure  of  the  primary 
opening  are  relieved  by  free  ini'ision. 

Indsion  in  adhesive  processes  in  the  middle  ear ;  {it)  To  allow 
sound-waves  to  reach  the  labyrinth  in  cases  in  which  there  are 
ankylosis  and  adhesions  which  interfere  with  the  vibration  of 
the  membrana  tympani  and  ossicles, 

(A)  To  restore  equilibrium  of  air-pressuro  in  the  middle 
car. 

(c)  In  extensive  calcareous  deposits,  and  in  abnormal  thick- 
ening and  retraction  of  the  drum-head,  paracentesis  is  some-  | 
times  indicated. 

(c/)  In   fixation  of  the   malleus   and   incus   by  immediate  i 
ligamentona  union  with  the  walls  of  the  tvmpanic  cavity,  i 
tympanotomy  should  be  done  to  exjiose  the  atlhesions  tu  oper- 
ative interference. 


L 


{f)  In  stricture  of  the  Eustachian  tube,  which  cannot  be 
relieved  by  electrolysis   or  dilatation  with   the  Eustachian 
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I  bougies,  an  effort  sbould  he  made  t«  establisli  a  permanent 

I  opening  in  the  tlntm-head.    In  this  way  the  persistent  retrac- 

I  tion  from  dimtnished  iiir-prcssure  will  be  overcome. 

I  (/)  In  excessively  loud  subjective  aoiees,  if  they  cannot  be 

I  relieved  by  other  methods, 

I  Inci^on  In  atrophr  cuid  relaxation  of  the  dnun-Iiead :  Super- 

ficial scarification  may  aid  in  restoring  the  dnim-liead  to  its 
normal  tension. 

Incision  for  diagnostic  purposes :  (h)  In  chronic  suppurative 
otitis  media,  wlien  the  perforation  is  small  and  high,  an  in- 
cision may  be  maile  to  enliirge  the  existing  perforation,  there- 

I  by  facilitating  a  more  thorough  drainage  and  a  more  thorough 

esj>loration  with  a  probe  for  roughened  bone. 

[b)  Before  performing  ossiculectomy  in  sclerosis  of  the  mid- 
dle ear  it  is  desirable  to  ascertain  whether  the  operation  will 
probably  be  followed  by  good  results.  For  this  purpose  a 
preliminary  V-»hapcd  incision  should  be  made  and  the  hearing 
tested  for  improvement.  If  the  incision  is  followed  by  im- 
provement, there  is  some  probaliility  that  the  more  radical 
operation  will  also  be  followed  by  improvement, 

PreUminary  examination  of  the  function  of  hearing  should  be 
made  before  jwrforming  paracentesis  for  adhesive  processes 
and  dry  catarrh ;  and  ossiculectomy.  Boue-conduction  for 
watch  and  tuning-fork  should  be  good,  otherwise  but  slight 
improvement  should  be  ex[>ected  to  follow  the  operation. 

Technique  of  Paracentesis. 

Electrocauterjr  paracenteaia  in  adhesive,  non -inflammatory 
cases: 

(a)  Cocainize  with  a  20  per  cent,  solution  for  twenty  or 
thirty  minutes, 

(6)  The  electrode  should  be  a  straight,  simple  pointed  one, 
with  the  shank  bent  at  such  an  angle  as  to  olfer  no  obstruc- 
tion to  the  view  of  the  operator, 

(c)  Instantaneous  red  heat  should  be  obtained,  in  order  to 
prevent  the  operation  being  [tainful  to  the  adjacent  tissues. 

(</)  Contact  with  the  drum-head  should  be  made  before 
closing  the  circuit. 

(e)  Time  of  heat  contact :  from  one-half  to  two  seconds. 
Kje.-17 
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(/)  The  pressure  should  be  very  slight,  otherwise  the 
inner  wall  of  the  tympanum  may  be  injured. 

Incision  with  the  lancet :  (a)  Instimmenta :  A  double-edged 
or  spear-shaped  lancet  was  formerly  used,  as  only  simple  para- 
centesis was  desired.  Preference  should  l>e  given,  however,  to 
Hartmann's  curved  lancet,  as  a  free  incision  affords  greater 
relief. 

(6)  Ancesfhesia :  When  the  drum-head  is  bulging  from  fluids 
in  the  tympanum,  the  incision  may  be  made  wiUiout  the  use 
of  a  local  anajsthetic.  In  other  conditions  an  instillation  of  a 
20  per  cent,  solution  of  cocaine  should  be  made  from  twenty 
to  thirty  minutes  prior  to  the  operation. 

(c)  Location :  The  most  suitable  location  for  the  incision  is 
usually  in  the  postinferior  quadrant,  as  it  is  more  accessible 
and  farther  removed  from  the  inner  tympanic  wall.  I{ fluids 
are  prescnty  the  bulging  portion  of  the  membrane  should  be 
incised. 

(d)  The  length  of  the  incisiori  should  be  from  two  to  four 
millimetres. 

Points  of  interest  after  paracentesis:  (a)  Imme<liately  afler 
the  incision  is  made  a  pulsjition,  or  movement  synchronous 
with  the  act  of  swallowing  and  articulation,  occurs  at  the 
point  of  the  incision.  Pus  or  mucus  rarely  discharges  into 
the  meatus  until  after  the  lapse  of  several  hours. 

(b)  Politzerization  will  force  the  secretion  into  the  external 
meatus.  In  some  cases  the  mucus  is  so  tenacious  that  it 
cannot  he  removed  hv  this  method.  Suction  hv  means  of  the 
Dclstanche  masseur  will  usually  succeed  in  removing  it.  Air 
may  be  compressed  ni  the  external  meatus,  thereby  forcing 
the  mucus  out  through  the  Eustachian  tube.  Strings  or  plugs 
of  very  thick  nnicus  may  be  removed  with  the  forceps.  In- 
stillations of  warm  soda  solution  or  lo-volume  hydrozone  act 
as  solvents  and  facilitate  its  removal. 

(c)  (Mosiire  of  the  wound  usuallv  occurs  within  one  or  two 
days  in  non-suppurative  cases. 

(d)  Drcsainf/:  The  external  meatus  shotild  be  packinl  with 
gauze  or  sterilized  cotton,  after  thoroughly  ius(»pticizing  the 
parts. 
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THE  INTERNAL  EAR. 
Injuries  to  the  Labyrinth. 

Etiology :  Injuries  to  the  internal  ear  may  occur  from  direct 
violence^  as  gunshot- wounds ;  and  sharp  instruments,  etc., 
introduced  accidentally  through  the  external  auditory  meatus. 
The  instrument  may  penetrate  the  oval  or  round  windows  and 
allow  the  intralabyrinthine  fluid  to  escape. 

Injuries  from  indirect  violence  may  result  from  a  blow  to 
the  skull,  by  which  the  petrous  portion  of  the  temporal  bone 
is  fractured ;  or  from  a  blow  upon  the  ear,  in  which  the  air  is 
condensed  in  the  meatus  and  middle  ear  and  driven  upon  the 
oval  and  round  windows.  The  terminal  expansion  of  the 
auditory  nerve  is  thus  injured.  A  loud  cannon-report  may 
also  cause  condensation  in  the  middle  ear,  and  thus  injure  the 
terminal  auditory  nerve-endings. 

The  ssrmptoms  of  concussion  of  the  labyrinth  vary  with 
the  degree  of  injury,  from  slight  stupefaction  and  singing 
noises  of  a  few  hours'  or  days'  duration,  to  immediate  and 
marked  deafness  with  loud  subjective  noises,  confusion  of 
ideas,  and  giddiness.  After  a  time  the  subjective  noises  im- 
prove or  change  to  a  shrill  metallic  noise,  especially  in  the 
presence  of  objective  noises.  The  liearing  often  remains  un- 
improved. Bone-conduction  is  much  diminished  or  altogether 
wanting,  according  to  the  impairment  of  hearing.  The  vibrat- 
ing tuning-fork  on  the  vertex  is  heard  best  on  the  uninjured 
side. 

The  prognosis  in  most  cases  is  unfavorable  so  far  as  a  return 
of  hearing  is  concerned.  Sometimes  there  is  improvement 
after  many  weeks  or  months ;  while  in  other  cases  there  may 
be  progressive  increase  in  the  deafness  and  subjective  noises. 

Hjrperacuteness  of  Hearing. 

Synonyms :  Hypenesthcsia  Acoustica  ;  Oxyecoia. 

Definition:  This  is  a  rare  condition  in  which  there  is  a 
temporary  increase  in  the  acuteness  of  hearing. 

It  may  be  due  to  intracranial  irritation,  local  degenera- 
tion, the  irritation  occurring  at  the  onset  of  infectious  fevers. 
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meningitis,  heiuicmnia,  and  trigeminal  neuralgia.    Cases  havi 
been  reported  in  whicli  it  occurred  at  the  close  of  a  mil4L 
catarrlial  attack  of  the  Eustachian  tube  and  tympanic  cavity.l 
It   is  also  quite  common  in   severe  forms  of  sclerosis  an<t'l 
catarrh  of  the  middle  ear. 

Within  the  last  four  jeiirs  attention  has  been  called  to  it  a 
one  of  the  signs  of  Amaurotic  Fauiily  Idiocy. 


Faracnsu. 

This  is  a  condition  of  the  auditory  nerve  or  nerve-endin_^ 
which  is  characterized  by  perrerlt:d  pirc/^ition  of  the  pitch  of  1 
musical  sounds,  sometimes  amounting  tu  one  or  tn'o  dt^rees.! 
Slight  changes  in  pit«h  may  l>e  due  to  altered  tension  of  thaM 
Bound-conducting  apjiaratus;  hence  care  should  be  exercised'! 
to  did'ercDtiate  the  two  conditions.  I 

Faracnas  loci  is  the  inability  to  determine  the  direction  otM 
the  source  of  sound.  Sound  upon  the  deaf  !=ide  may  bttl 
thought  to  come  from  the  opposite,  and  may  prove  a  sourofffl 
of  danger,  ■ 

PaiacnHis  diplacuaiB :  One  ear  having  an  altered  tone  per*  I 
ception,  a  wmnd  is  recognizeil  by  the  two  ears  as  a  double  tone  J 
usually  ijuite  discordant  in  character.  liolh  ears  may  bea 
unefiually  out  of  tune,  and  thus  give  rise  to  the  pheuomenoii..V 

ParacuBU  WUliai :  This  is  a  condition  occurring  in  tlt^l 
course  of  dry  catarrh,  or  sclerosis  of  the  middle  ear,  and  n.l 
characterized  by  ability  to  hear  better  in  the  presence  of  ob^J 
jective  noises,  as  in  a  moving  railway  train  or  on  the  streefei 

SnbjectiTe  Noises  in  the  Ear;  Tinnitus. 

The  following  quotation  from  PoHtKcr  (Englisli  translation  I 
by  Dt.  Dodd)  gives  in  brief  form  the  varying  types  of  sub-  i 
jective  noises  experienced  as  the  result  of  direct  or  reflex  irri-  | 
tation  to  the  auditory  ner\'e : 

"  The  subjective  sensations  of  hearing  are  characterized  hy  I 
the  patient  in  different  ways — most  frequently  as  whizzing,  j 
roaring,  buzzing,  seething,  hissing,  singing,  ringing,  humming,  | 
and  whistling  in  the  oar.  The  character  of  the  noises  is  des-  ] 
ignnted  as  either  high  or  low  by  patients  who  are  capable  of 
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judging.  More  rarely  tliey  are  pomparetl  to  the  noise  of  a 
railroaJ  train,  the  chirp  of  a  cricket,  the  warble  of  birds ;  or 
(the  most  rare  form  of  noises)  articulated  human  voices,  tliQ 
barking  of  a  tlog,  the  cntsliing  of  plates  of  glass,  the  grinding; 
of  alieara,  the  cracking  of  hraceg,  the  sound  of  trumpet;*,  the 
tone  of  a  low  or  high  violin-string,  chaotic  musioal  tones, 
crashing  and  crackling,  the  shot  of  a  pistol,  the  sensation  of 
wind  blowing  outside  the  car,  the  blow  of  a  hammer,  the  noise 
of  a  mill,  the  croaking  of  fn^,  etc.  Frequently  the  objerittfe 
n<yht>s  (as  the  lick  of  a  watch)  are  not  heard  as  such  if  the; 
are  similar  to  the  subjective  noises  of  the  jtatient." 

'Etiology  And  occorreitce  :  The  conditions  of  atmosphere  and 
climate  which  render  catarrhal  diseases  worse,  increase  the 
noises.  They  are  usually  worse  at  night  and  in  quiet  places. 
They  may  !»  intermittent  or  constant  They  may  occur  in 
persons  of  a  nervous,  irritable  tern  [>c  ram  cut  without  accom- 
panying deafness.  This  type  usually  continues  throughout 
life. 

Continuous  noises  are  rarely  cured,  while  the  intermittent 
type  is  more  favorable. 

Snbjectire  Bolaes  in  the  ear — treatment :  The  cniMC  should 
be  determined  and  removed  or  ameliorated  if  possible,  such  aa 
existing  external-,  middle-,  or  internal-car  disease  ;  coexisting 
nasal  and  nasopharyngeal  diseases ;  aniemia  or  other  constitu- 
tional disorders. 

There  are  certain  load  memurex  which  afford  relief  in  a 
considerable  number  of  coses.  The  most  successful  are  infla- 
tion of  the  tympanic  cavity  by  the  Politzer  method  ;  inflation 
by  catheterization ;  and  pneumatic  massage  of  the  external 
auditory  meatus  with  the  Delstanche  masseur  or  the  electrio 
pump.  Tlie  injection  of  medicated  oils  into  ihe  tymjianio 
cavity  through  the  catheter  is  also  sometimes  attendcil  by  re- 
lief. Artificial  perforation  of  the  dnim-head  affonis  tcmjiorary 
relief  in  cases  in  which  there  is  grejit  retraction  of  the  drum- 
head from  closure  of  the  Eustacliian  tube. 

Hypersemia,  Ansemla,  and  Hemorrhage  of  the  Labyrinth. 

Hyperxinia  is  fnuiid  in  acute  piiruleol  iiiHiirnmati'.ii  of  the 
tympanum  i  in   the  acute  e\anthematous  fevt:rs ;    in  mcnin 
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gitis ;  and  in  diseoset^  uf  tliG  liin&s  and  heart.  The  adminifr- 
tration  of  ttie  nitrite  of  arayl,  salicylic  acid,  and  quinine  nia^ 
1so  cauae  it. 

The  aiimj}toms  are  giddiness,  vertigo,  staggering  gait,  or  a 
tendent-y  to  turn  into  the  gutter  or  against  the  side  of  the 
bouiip,  vomiting,  tinnitus,  and  a  feeling  of  fidness  in  the  cars. 

Tlic  IreiUvieiil  should  be  atldrcssed  to  the  cause. 

Ansmia  of  the  labyrinth:  It  may  occur  in  general  ansmia 
and  chlorosis,  after  great  loss  of  Wood,  and  in  tul>ercu1osi3. 
A  rapid  pulse  witli  deafness,  vertigo,  nausea,  vomiting,  pro- 
nounced tinnitus,  and  faintness  should  excite  suspicion  of  pul- 
monary tuberculosis.  The  proffiiosis  in  these  cases  shoulu  lie 
guarded. 

Hemorrhage  into  the  labyrinth :  It  may  occur  from  fracture 
of  the  liawe  of  tiic  skull;  severe  concussions  to  the  head  or 
the  external  car;  necrosis  of  the  petrous  portion  of  the  tem- 
jmral  bone;  and  from  atheromatous  changes  in  ihe  walls  of 
the  bloodvessels  of  the  labyrinth.  The  hyperremia  attending 
the  exanthematous  fevers  may  also  give  rise  to  slight  hemor- 
rhages. 

Increased  Labsrinthine  Pressure. 

Etiology:  Catarrhal  and  adhesive  processes  in  the  mifldle 
ear  may  cause  increasp<l  labyrinthine  pressure  l>y  retraction 
of  the  druni-hoad  ;  or  l)y  adhesive  processes  with  contraction 
of  the  adhesive  bands,  whereby  the  foot-plate  of  the  stapes 
is  held  forcibly  against  the  oval  window.  Adhe.sive  bands 
and  onlcnreous  deposits  sometimes  interfere  with  the  expansile 
pro]HTtiw  of  the  membniiie  of  the  r<»und  window,  and  may 
thus  increase  the  Intralabyriuthine  prmture. 

The  symptoms  arc  tinnitus,  giddiness,  deafness,  unsteady  or 
uncertain  gait,  and  sometimes  nausea  and  vomiting.  This 
condition  is  often  confounded  with  Mfnifre's  disease,  in  which 
there  is  complete  and  sudden  loss  of  hearing. 
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Paresis  and  Paralysis  of  the  Auditory  Nerve. 
Origin:   It  may  be  of  •inguniruroHr,  rlifiimntk;  or  hiisU-r 
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The  angioneurotic  type  of  auditory  jtaralysis  is  rare,  and  is 
character! ze<]  by  sudden  pallor  of  tlie  face,  which  is  imme- 
diately followed  by  giddiness,  nausea,  tinnitus,  vertigo,  and 
<1eafnes8.  AfWr  a  few  moments  the  pallor  and  ear  symptoms 
disappear,  leaving  no  deafness  or  trace  of  ear  disease. 

Khenmatic  paralfsls  of  the  auditory  nerve  occurs  occasionally 
in  the  course  of  rheumatism  in  other  parts  of  the  body.  There 
is  usually  complete  deafness,  which  gradually  disappears. 

Hysterical  paralysis  is  cimractcrized  by  an  unstable  and 
eccentric  nervous  .system,  and  deafness  which  appears  and  dis- 
appears rapidly  without  visible  signs  of  oar  disease  to  account 
for  it. 

FaresU  and  paralysis  of  t^e  anditory  nerve— treatment : 
This  will  depend  upon  the  duration  of  tlio  deafness  and  the 
causes  of  the  same.  The  more  acute  the  case  the  more  favor- 
able is  the  result  of  the  treatment.  Kest  in  a  quiet  room  and 
the  use  of  hot  foot-baths  with  mustard,  vesicants  over  the 
mastoid,  and  saline  purgatives  often  favor  a  rapid  recovery. 
Local  tretifment,  as  inflation,  etc.,  is  contraindicate<l  in  most 
eases,   especially   when   there    are   no    signs   of   middle-ear 


Cerebral  Disturbances  of  Hearing. 

Etiology:  Meningitis,  cerebrospinal  menin^tis,  cerebral 
hemorrhage,  emboli,  embolic  softening,  encephalitis,  chronic 
Bclerosis,  actitc  and  chronic  hydrocephalus,  gummata,  tuber- 
cular nodules  and  tumors  at  the  base  of  the  brain  may  cause 
disturbances  of  hearing. 

Inflammation  of  the  Labyrinth. 

Labyrinthitis;  Otitis  interna. 

Pathology :  The  condition  is  usually  secondary  to  inflamma- 
tion in  the  middle  ear,  especially  that  following  diphtheria, 
scarlet  fever,  and  influenza.  The  lining  of  the  bimy  labyrinth 
and  the  utricle  and  saccule  arc  usually  aifected.  In  the  chronic 
type  there  is  an  increase  in  the  connective  tissue  with  hyper- 
ostosis and  deposit  of  calcareous  salts.     The  utricle,  saccule, 
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and  ampullae  may  become  tliickeDcd,  and  finally  lead  to 
atrophy  of  the  membranous  labyrinth  and  organ  of  Corti. 
The  STmptomB  of  acute  inflammation  of  the  labyrinth  are 
almost  identical  with  those  of  meningitis  as  it  occurs  in  chil- 
dren followed  by  recovery.  The  attack  is  more  sudden  and 
lasts  for  about  a  week. 


Syphilis  of  ttie  LabyrintlL. 

It  usually  occurs  as  a  tertdaiy  manifestatioii.  There  are 
infiltnition  of  the  membranous  labyrinth,  fixation  of  the  foot- 
plate of  tlic  stapes,  and  condensation  of  the  jieriosteum  of  the 
vestibule.  It  may  be  as»)ciat4.'d  with  a  middle-car  catarrh, 
attended  by  thickening  of  the  drum-head. 

Symptoms:  There  are  sudden  deafiiei^s  and  tinnitus,  witli 
more  or  less  vertigo  and  unsteady  gait.  Pain  is  usually 
absent. 

The  prognosis  de])ends  ujion  whether  it  is  congenital  or 
acquired,  and  recent  or  of  long  standing.  The  congenital 
type  is  less  favorable,  and  the  more  acute  cases  are  more 
favorsible. 

Treatment:  Potassium  iodide  internally,  and  inunctions  of 
mercury  over  the  mastoid,  are  of  value  in  recently  acquired 
cases. 


Meniere's  Disease. 

Symptoms:  This  is  a  disease  of  the  semicircular  canals,  and 
may  extend  into  the  vestibule.  It  is  character izeil  by  suddeD 
total  deafness,  foIlowe<l  by  giddines.s,  great  tinnitus,  vertigo, 
staggering  gait,  and  vomiting.  There  may  be  premonitory 
symptoms,  as  pallor,  cold  perspiration,  etv.  Rone-conduction 
on  the  affected  side  IB  very  much  diminished  or  entirely  absent. 
U(M»n  examination,  the  urum-head  apjjears  normal,  unless  it 
happens  to  have  been  affected  in  the  course  of  a  middle-ear 
disease.  The  body  inclines  to  the  aflfected  side  in  walking. 
The  giddiness  and  staggering  gait  disappear  slowly.  The  tin- 
nitus is  usually  quite  persistent  ami  distressing.  The  deafness 
rarely  improve.*,  and  if  at  all,  but  slightly. 

Utiniere's  disoaso — ^teeatmeut:  This  seems  tu  be  of  little 
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value.   K«st  and  quiet,  with  coM  applications  to  the  head  aud  \ 
calomel  catharsis,  perhaps  exert  a  slight  favorable  intluence. 
Injections  of  4  to  0  drijps  of  a  'i  per  cent,  solution  of  pilocar- 
pin  through  a  Eustachian  catheter  is  one  of  the  best  remedies, 
although  its  use  is  not  always  unattended  witli  danger.    Tbo.se 
sufTcring  with  a  weakened  heart  from  any  canse  will  tolerate 
ita  use  badly.     Tbe  remedy  should  be  used  once  daily  for  a 
month.     The  patient  should   remain  in  bed   and  be  placed 
upOQ    a    light    diet.     Quinine,    potassium    iodide,    potassium  ^ 
bromide,  and  the  dilute  liydrobrumic  acid  in  15-njinim  doses,  j 
relieve  tbe  giddiness.     The  author  has  used  quinine  in  one  | 
case  with  gratifying  results. 

"  Meniere's  symptoms "':  In  the  course  of  exudative  middle- 
ear  catiirrh,  chronic  drj'  catarrh  with  adhesions  and  coutractions   ( 
may  f'orc^  the  stapes  into  the  oval  window  and  give  rise  t«   ' 
several  of  the  symptoms  of  M^nifire's  disease. 

The  two  conditions  are  distinct  patbolt^c  entities,  and 
sliould  not  be  confounded.  "M6ni&re's  symptoms"  are  not 
attended  by  complete  sudden  deafness  and  ear  disease  is  pres- 
ent to  account  for  tbe  symptoms.  Inflation  of  the  tympanum 
ia  usually  followed  by  marked  relief  or  the  disajipcarance  of 
the  deafness  and  olher  symptoms  of  tbe  "  MSni^re  group." 

Varieties  of  Deaftaess ;  and  Tiunora. 

Boiler-makers' deafiiess :  This  is  characterized  by  deafness  , 
Willi  iiii|iLiiniii'iii  of  bone-conduction.  A  change  of  occupa-  , 
tion  i>  MiiintiiiH'~  followed  by  improvement. 

Senile  deafness :  There  is  deafness  with  impaired  bone-con- 
duction, ami  lessened  ability  to  hear  tbe  high  notes  of  Galton's 
whistle  or  of  tiie  Konig  rods.  The  deafness  may  also  be  due 
to  thickening  or  atrophy  of  the  drum-head,  and  to  collapse  of 
the  cartilaginous  meatus. 

Tumors  affecting  the  labyrintli :  They  are  rarely  primary,  ] 
but  are  generally  from  the  cranial  cavity  or  middle  ea 

Deafinatism. 

Definition:   Absence  of  the  power  of  speech  on  account  of 

congenital  or  acquired  deafness  is  called  deafmutism.     If  it  is 
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acquired,  it  must  occur  soon  after  birth,  or  before  articulate 
s|HM}ch  is  learned. 

Etiology:  Congenital  deafness  may  be  the  result  of  arrested 
or  im|>erfect  development  of  the  temporal  bone.  Acquired 
deafness  in  infants  is  usually  the  result  of  the  exanthematous 
fevers,  meningitis,  cerebrospinal  meningitis,  injuries,  and 
syphilis. 

Examination:  It  is  difficult  to  examine  deafmutcs  on  account 
of  thoir  age  and  lack  of  training.  To  test  the  hearing,  the 
physician  should  stand  where  he  cannot  Iw  seen  by  the  child, 
and  clap  his  hands  loudly,  ring  a  l>ell  or  gong,  or  blow  a  loud 
whistle.  If  the  child  hears,  he  will  turn  toward  the  noise  or 
manifest  by  the  expR\<sion  of  the  face  that  he  hears  the  sound. 
By  placing  the  higher  tuning-forks  u|)on  the  vertex  the  author 
has  in  sonu*  casi»s  noXisl  a  pleascfl  smile  come  upon  the  face ; 
while  the  lower  (128  v.)  ones  caused  a  displeased  look  or  ex- 
pression of  disgust.  Patient  and  continued  effort  will  usually 
enable  the  j)hysician  to  determine  the  state  of  the  acoustic 
nerve. 

The  author  also  uses  the  graj)hoj>hone  with  the  ear-tul)es  for 
testing  mutes. 

Prognosis :  Unless  the  j)ower  of  sjieech  is  well  develo|>ed 
when  deafness  occurs,  the  child  is  likely  to  lose  his  sj)eech. 
If  deafness  occurs  alter  the  seventh  year,  the  child  generally 
retains  the  faculty  of  sj>eech.  More  ])articiilarly,  the  prog- 
nosis de|HMuls  upon  the  age  of  the  child,  whether  the  deafness 
is  congenital  or  arijuired,  and  uj>on  the  s])eci fie  cause  or  causes 
of  the  condition.  C'on<rcnital  cases  are  occasional] v  l)enefite<l 
by  treatment,  while  the  acquired  tyj>e  is  rarely  improved. 
The  more  recent  the  deafness  the  more  favorable  the  prog- 
nosis. 

If  the  chihl  is  intelligent,  and  is  symj>athetically,  intelli- 
gently, and  systematically  managed,  there  is  a  possibility  of 
teaching  it  many  ns(»fnl  things,  and  of  giving  it  a  trained  and 
cultured  mind.  The  case  of  Hellen  Keller  is  a  remarkable 
instance  illustrative  of  this  point.  The  chihl  was  not  only  a 
deafmut<*,  but  was  blind  also.  She  ac(jnire<l  a  college  edu- 
cation and  was  able  to  comj>ose  ess;iysof  a  (juality  of  no  mean 
order. 

Deafinutism — ^treatment:  This  should  have  a  twofold  pur- 
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pose,  namely  :  (a)  the  removal  of  the  cause  and  improvement 
of  the  deafness ;  and  {b)  the  education  of  the  child. 

All  catarrhal,  adhesive,  and  other  middle-ear  disease  should 
be  most  carefully  treated,  and  the  nasopharynx  should  also  be 
freed  from  disease  and  the  j)resence  of  growths  and  thick- 
enings. Postnasal  adenoids  are  often  the  cause  of  the  deaf- 
ness, and  should  be  n;moved.  The  author  has  seen  cases  show 
marked  imj)rovenient  after  their  removal.  Improvement  in 
the  faculties  of  speech  and  hearing  does  not  always  occur,  but 
there  may  be  an  improvement  in  the  nervous  symptoms  and 
the  power  to  fix  the  attention. 

It  may  be  impossible  to  imj>rove  the  hearing,  while  it  is 
quite  j)ossible  to  improve  the  receptive  powers  of  the  mind. 
This  phase  of  the  subject  is  too  often  overlooke<l  in  the  treat- 
ment of  such  cas(»s.  No  j)ains  should  be  spared  to  afford  the 
much  handicapped  child  every  possible  chance  for  mental  cul- 
ture and  training.  ScOiools  and  homes  are  now  provided  for 
the  training  and  treatment  of  such  cases,  and  there  is  a  much 
more  ho^xjiul  prognosis  for  them  in  consequence. 


THE  NOSE. 


niummation  of  the  upper  respiratory  tract :  Tlie  eame  sort 
of  liglit  may  be  iisetl  as  iliftcrilKnl  under  cxaniinatioii  of  the 
ear.  The  month  may  l)e  exanuneil  without  artificial  illumina- 
tion or  the  aid  of  reflected  light, 

EZAMIHATION  OF  THE  NOSE. 

The  inHtmineDts  (Figw.  71-78)  Deeded  for  (his  purpose  are 
n  head-mirror,  i\.  iiusal  ajteculum,  a  probe,  and  poatrbinoBcopio 
mirrors  ranging  iu  size  from  No.  00  to  No.  2. 

Fig.  71. 


nd,  with  iti  proper  adjustment  over  the  lett  eye. 

To  examine  the  inferior  tnibinal  and  inferior  meatus,  the 
patient  should  lie  directetl  to  hold  the  head  in  the  ii.sual  hori- 
zontal ]>ositioii,  and  not  to  throw  it  backward,  as  they  in- 
Btinctively  do.  The  usual  idea  is  that  the  interior  of  the  nose 
runs  upward  and  slightly  backward.  The  floor  of  the  nose  runs 
directly  backward  when  the  head  is  in  the  normal  upright 
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position.     The  tip  ol'  tlie  nose  sliouhl  be  lifted  ii]>ward  witi 
the  introduced  speculum  so  as  to  clear  the  view  of  the  inte 


rinkky'Jj  nasal  aiK.-cu1uni, 

rior.  Willi  the  aid  of  the  reflected  light,  the  infeiior 
binal  should  he  examined  for  ttit^^eecence,  hypertrophy,  e 
crescences,  collapse,  atrophy,  crusts,  and  synechia.  If  t 
body  is  swollen  and  pits  freely  upon  pressure,  it  is  tui^escent 
and  not  hypertrophic.  If  it  isenlargeC 
Fin.  74.  and  does  not  pit  upon  pressure,  it  U 

either  hypertrophic  or  tlie  seat  of  s< 
neitplasni.     In  hyjjertmphy  Ihe  « 
tour  of  the  lurhinal  is  nodulur,  whib 
in  turgescence  it  is  rounded  or  g!ob>l 
ular. 

The  septnm  should  be  cxaniined  fori 
npnrs,  ridges,  exostopes,  encliundrosea^  ¥ 
deflect ion.s.  iiloers.  i>erforaiions,miicoii8l 
'      xTlruphir.s  fnists,  iiud  other  mop- 
.'oiulitions. 

Ilii.-   middle    turbinal    and    middla 
.1  by  dirccliug  the  [tatieut  to  throw 


I  may  be 


THE  POSTRHISOSCOPIC  VIEW. 


the  liead  slightly  backward,  ami  procewUng  as  dcscriWI  for 
the  examination  of  the  inferior  turbinal.     ('riists,  pus,  clcfls. 


Nasal  spplicBtor. 

polyiii,   necrotic   areas,  and   enlar^nient    from   liypcrplasia 
should  be  sought  for. 

The  SDparior  toibinal  and  meatus  cannot  be  seen  except  in 
very  rare  cases  in  which  the  middle  turbinated  ia  destroyed 

Fia.  76. 


t>ul  uf  luryugi'ii] 


by  atrophy.  To  examine  such  cases  the  head  should  l>c 
thrown  still  further  backward. 

The  poBtrhlnoBCopic  view  of  the  nose  is  much  more  difficult 
to  obtain ;  indeed,  in  many  ca-ses  it  is  well  nigh  ini[>os.sil>k'. 
The  palatine  muscles  are  not  haliiluate<l  to  vohmtary  control, 
and  the  thought  that  Honiethtug  is  W-Iiig  tliru:st  into  tlic  throat 
escitcs  spasmodic  contmclion  of  the  mnscles. 

The  tongue  should  be  held  down  with  a  tongue-depressor 
{Fig.  77)  and  a  small  mirror  introdnced  through  the  mouth. 
The  mirror  should  be  held  as  shown  in  Fig.  7H,  It  should 
he  intro<tuced  on  one  side  of  the  uvula,  as  contact  with  the 
latter  excites  muscular  s)iasm.  By  sligiitly  raising,  lowering, 
and  rotating  the  handle  of  the  mirror,  all  [tarty  of  the  vault 
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of  the  nasopharynx  and  posterior  choanie  are  broiiglit  into 
view.  If  the  Hoft  palate  ts  drawD  iipwanl  and  backward 
against  the  wall  of  the  pharynx,  the  patient  should  be  encour- 
ageil  to  breathe  softly  tnrough  the  nose.  Repeated  atteninte 
may  be  required  to  accomplish  a  complete  examination.  The 
condition  of  tiie  vault,  mouths  of  the  Eustachian  tuheH,  pos- 
terior euds  of  the  middle  ami  inferior  turbinals,  and  the  poa* 
lerior  en<!  of  the  septuin  f^hnuld  l>e  noted  (Fig.  79). 

Examination  of  the  base  of  the  tongue:  Tiie  tongue  should 
be  held  as  for  the  laryngoscopic  examination  and  the  luryii- 
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I'lHlcrior  rlilnoscopic  Imago.    (Schniidl.) 

geal  mirror  held  as  for  [wsterior  rhinoscopy,  eitrept  that  the 
surface  of  the  mirror  should  be  directwl  downwanl.  The  root 
of  the  tongue  is  normally  traversed  by  veins  and  compara- 
tively loose  folds  of  raucous  membrane.  In  certain  diseased 
conditi<)ns  both  tissues  may  be  enlarged.  There  is  lymphoid 
ti.-;sue  here  as  in  the  vault  of  the  pharynx,  and  this  may  be  the 
seat  of  hypertrophy,  although  it  most  often  occurs  in  adults 
contrary  to  the  rule  of  lymphatiu  hypertrophy  in  children. 

1S.-E)0. 


lUCTVEE  OF  THE  NASAL  ^^l■COUS  MEMIUl. 


The  larynx  may  he  esaiuiDcd  at  the  same  time  by  s 
lowering  tbe  handle  uf  tlie  mirror. 


Comparison  of  Iar7i]gi.'al  Imngii  «Uh  apGCliDcn.    (ScbroetteT. 

In  all  oxnminntions  witli  the  lar\'n}rcal  or  postrhiiioscopio  j 

niirrars  the  image  is  reverseil  (Fig.  S*)), 

STEUCTUKE  OF    THE  NASAL  MUCOUS  MEMBRANE. 

Tlie  misal  mucous  nicmhranc  ni:iy  l>e  stmlieJ  iimU'r  two 
divisions,  \\7.,,  the  resi>irjt«irv  and  the  olfactory  regions. 

The  Dienihmne  of  tile  reBpiratoiy  region  is  altout  4  mm. 
thick  over  the  inferior  turbinals,  and  contains  a  network  of 
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veins  giving  it  the  general  structure  of  caverDous  tissue.  The 
cpitheliuni  is  st rati fietl-ciliatetl -columnar  in  type.  In  the 
BiiperfiiNal  layer  arc  many  goblet-cells.  The  second  layer,  the 
tunica  propria,  is  compoaeJ  of  fibrous  connective  tissue,  with 
here  and  there  ncst.s  of  leucocytes  and  lymphoid  cells.  The 
venous  network  is  chiefly  located  in  the  tunica  propria.  The 
third  layer  is  composed  of  submucous  connective  tissue  in 
which  numerous  racemose  glands  are  locateil. 

The  membrane  of  the  oUkctorjr  region  (Fig.  81)  consists  of 
two  layers,  the  epithelial  and  the  tunica  propria.    The  cpithe- 


palr; 


Hal  layer  contains  the  terminal  bulbs  and  filameDtB  of  the  ol- 
factory nerve.  The  tunica  propria  coutuins  the  glands  of 
Bowman,  which  were  formerly  thought  to  lie  serous,  but 
which  are  probably  mucous  gIaii<:U. 

"  The  swell  bodies  " ;  erectile  tissue :  Beneath  the  surface  of 
the  mucous  membrane  covering  the  lower  and  middle  turbi- 
nated liooes  {Fig.  82)  are  large  plexuses  of  bloodvessels. 
Zuckerkandt  describes  the  mucous  membrane  covering  the 
turbinated  bo<lies  as  ramsisting  of  connective  tissue,  the  outer 
layer  coverci!  with  flat   tpithcliiim,  ihc  deep  layer  forming 


the  character  of  erectile  rissue,  such  as  is  found  in  the  corpora 
cavernosa  of  the  penis. 

The   arterial   supply  is  iIcHvcd    from   the  sphenopalatine 
artery.     Tlie  r'tpUhrict  are  tlividetl  into  three  sets,  viz.:  (a) 
those  eoinp  to  the  perioBteum  ;  (/,)  those  going  to  the  glands;  , 
and  (e)  those  going  to  the  surface  of  the  membrane. 

Those  dislrihntod  to  the  surface  form  roota  whioli  empty  1 
into  the  veins,  tx.gethcr  with  tlie  superficial  glan<I  capillaries. 
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The  deep  gland  capillaries  and  those  of  the  periosteum  empty 
into  the  veins,  forming  the  so-calletl  "  swell  biKiies";  and  the 
blood   is  then  eonvevi'd  \>y  veiioHH  chaaiiclei  in  the  ]>eriosteal  I 
surface  of  the  iiu>nilii;iLK'. 

Distribution  of  the  "  swell  bodies" :  (a)  One  is  located  along  ' 
the  free  bonier  of  the  inferior  turbinated  body;  (6)  a  amaU 
one  on  the  lower  border  of  the  middle  tnrbimited  body ;  (i' 
one  on  the  posterior  end  of  the  sujiorior  turbinated  body ;  (</' 
one  on  the  posterior  end  of  the  middle  turbinated  body ;  and 
(f)  one  on  the  posterior  end  of  the  iufcrior  turbinated  bo<ly. 

The  function  of  tlie  "  swell  bodies  "  :  Their  chief  function  ia 
to  humidify  and  tenijRT  the  air  so  that  its  presence  in  the 
lower  air-tract  will  not  excite  irritation.  The  erectile  tissue  ia 
controlled  by  the  vaso-niot'ir  nervous  system  in  such  a  way 
tlmt  the  inhalation  of  cold,  dry  air  causes  an  engorgement 
of  the  venous  plexuses.  In  a  normal  nose  the  engoi^ment 
is  not  sufGcient  to  cause  nasal  stenosis,  but  just  enough  to 
favor  a  more  rapid  transudation  of  serum,  and  an  a<lditional 
elimination  of  heut  sufficient  to  raise  the  temperature  of  the 
inspired  air  to  within  one  or  two  degrees  of  the  body-heat. 
During  the  respiration  of  moist  warm  air,  the  "  swell  bodies  " 
contract  and  throw  out  less  heat  and  moisture.  Ordinarily 
from  fifteen  to  twenty  ounces  of  serum  are  thrown  out  iu 
twenty-four  hours.  This  is  absorbed  hy  the  warm  and  ex- 
panded air  and  carried  to  the  lower  air-tnict,  where  it  is 
needed  for  physiologic  purposes.  The  trachea  and  bronchial 
tubes  are  supplied  with  but  few  glands,  and  are  dependent 
npnn  the  moisture  thrown  out  in  the  nose  (Fig.  83). 

Certain  ntorbul  conditioiia  interfere  with  the  full  performance 
of  these  functions,  and  lead  to  a  train  of  symptoms  more  or 
less  common  in  catarrhal  conditions  of  the  larynx,  trachea, 
and  bronchial  tubes.  The  transfusion  of  gases  in  the  air- 
vesicles  of  the  lungs  is  also  mo<litieil,  and  may  lead  to  very 
serious  nervous  and  nutritional  disturbances  from  aut(>-' 
intoxication. 

Mncns  secretion :  The  production  of  mucu»  by  a  normal 
membrane  is  carried  on  by  the  epithelial  cells  lining  the 
mucous  glands,  sind  the  su[)erficial  cells  covering  the  mem- 
brane. The  epithelial  cells  of  the  mucous  glunds  secrete 
most  of  tlie  mucus,  but  here  and  there  on  the  surface  of  the 
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mucous  membrane  there  are  goblet  epitlielial  cells  which  alaa  I 
pour  out  mucus.     The  mucus  is  muae  at  the  expense  of  the  1 


1-body,  the  process  of  production  being 
:  the  cells  swell,  the  centres  become  trans- 
parent, an<]  the  protoplasm-granules  are  ri^hiceil  to  small 
strings  or  particles.  The  mucus  thus  formed  ia  discharged 
and  the  coll'limty  left  intact;  or  the  entire  cell  may  disinte- 
grate and  be  thrown  off  with  the  mucus. 

Mucus  formation  is  a  degenerative  process  whether  it  occurs 
under  normal  ur  {>ath«logic  conditions.  Hence,  in  catarrhal 
inflammation  of  the  nasat  mucous  membrane  it  is  produced  in 
nearly  the  same  manner  as  that  just  described.  Normally  it 
appears  as  a  thin  viscid  fluid,  while  that  occurring  in  the 
course  of  catarrhal  inflammation  is  oftentimes  thick  aud 
tenacious.  The  diflerence  is  duo  to  the  diminished  amount 
of  serous  transudation  in  inflammatory  diseases  of  the  mem- 
brane. TEic  so-called  normal  mucous  secretion  is,  in  reality, 
a  mixture  of  serum  and  mucus,  and  the  amount  of  the  two 
is  greater  than  that  found  in  diseased  conditions,  although 
the  contrary  seems  to  t)e  true.  In  catarrhal  inflammation  tlie 
secretion  is  thicker  and  is  not  so  readily  akwrbcd  by  the  in- 
spired current  of  air.  It  must,  therefore,  be  expectorated  or 
blown  uiTOu  a  handkerehief.  I'atlents  often  complain  of  an 
increased  nasal  dischat^,  and  that  there  was  a  time  when  they 
did  not  need  to  use  a  handkerchief  so  freipiently.  The  ex- 
planation lies  in  the  fact  tliat  the  solid  elements  of  the  mucus 
are  increased  while  the  semus  element  is  much  diminished: 
mucoid  degeneration  of  the  epithelial  cells  is  an  increased  fac- 
tor, while  serous  transudation  is  a  diminished  factor. 

RHINITIS. 
General  Etiology  of  Rhinitis. 
The  nose  as  a  filter:  The  interior  of  the  uose  is  so 
structed  that  the  inspired  current  of  air  passes  over  a  large 
moist  surfacti  of  iiiucons  membrane.  There  are  about  twenty- 
sis  square  inches  of  aurfact^  thus  exposed,  and  the  dust  and 
other  foreign  particles  in  the  inspired  air  are  dcjKisited  and 
dischai^ied  into  the  nasopharynx  or  through  the  anterior  nares. 
The  lower  respiratory  tract  is  thus  prelected  from  irritation 
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the   (Uist-laden  air  would  , 
1  lilttred  from  tlie  air  and-  i 
D  liactericHlal  2>ropertie3  of  the  j 


(leading   to   id  flam  mat  ion)  M'liicli 
otherwise  produce.     G 
reuilered  non-patliogcnic  by  tliu 
na^ial  secretion. 

The  respiratory  fusctions  of  the  nose :  From  the  above  c 
sideratioDS  it  i»  seeu  that  the  respiratory  functions  of  the  e 
are  to  humidify,  temper,  and  filter  the  inspired  air.  The  j 
proper  performance  of  the!?e  functions  is  of  vital  importance  j 
to  the  health  of  the  individual.  Further  discussion  of  thia  | 
topic  JH  given  under  pontiuittn}  adenoids. 

Anterior  nasal  stenosis :  Partial  cloi^ure  or  obstmction  of  the  j 
anterior  narcs  causes  the  air  back  of  the  obstruction  to  be  J 
rarelied  during  inspiration,  much  as  the  air  is  rarefied  in  a  j 
syringe  wpon  the  sudden  withdrawal  of  the  piston-rod  and  I 
valve.  The  blood  in  the  mucous  memlirane  of  the  nasal  walla 
rushes  in  to  fill  the  partial  vacuum  and  liifperarmia  is  pro-  I 
duced.  The  over-plus  of  blood  leads  to  over-nutrition  or  | 
hypertrophy  of  the  parts.  The  character  of  the  secretion  is  \ 
changed,  and  finally  a  slight  or  low-gnide  irritation  result^  [ 
which  may  lead  to  the  formation  of  elastic  Rbrous  tissue,  which  I 
in  extreme  cases  may  amount  to  a  true  sclerosis  (fibroofl  ] 
rhinitis), 

UontJi-breatbing  leads  to  very  marked  nutritional  and  nerv- 
ous phenomena.  This  topic  is  more  fully  discussed  ander 
postnasal  adenoids. 

The  accessory  sinnses  of  the  nose  :  Prolonged  inflammation  i 
of  the  nasal  mucou.'^  membrane  m.iy  be  due  to  an  inflamma-   i 
tion  of  the  mucosa  lining  tUofi-oiikd,  efhmoirlaf,  ov  sphenoidal 
cells. 

The  discharge  may  be  either  mucus  or  mucopus.     If  the   ! 
Binusitis  is  catarrhal,  the  secretion  will  be  mucus ;  but  it  may   I 
be  so  changed  in  its  chemical  composition  as  to  be  irritating  j 
to  the  aaa»\   mucous  membrane.     Catarrhal  sinusitis  is  not 
usually  recogniTcd  in  practice,  as  the  symptoms  are  slight  or   I 
altogether  wanting.     If,  however,  a  careful  inspection  of  the   I 
iuterior  of  the  nares  is  made,  rather  lai^  nuantitics  of  mucus   I 
may  be  seen  in  the  region  of  the  infunuibulum,  while  tlie 
lower  portion  of  the  naasil  chandlers   is  comparatively  free 
from  it. 

It  is  not  so  easy  to  diagnose  catarrhal  inflamnuitions  of  the 
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posterior  ethmoidal  and  sphenoidal  cells,  as  the  examination 
must  be  made  with  a  postrhinoscopic  mirror.  While  it  may 
be  difficult  or  impossible  to  diagnose  catarrhal  sinusitis,  the 
possible  etiologic  relation  of  such  a  condition  should  not  be 
lost  sight  of. 

Secondary  Effects  of  Rhinitis  or  Nasal  Obstructions. 

These  are  much  more  serious  than  is  usually  supposed. 

Most  catarrhal  inflammations  of  the  lower  respiratory  tract 
are  largely  due  to  morbid  conditions  within  the  nose  or  post- 
nasal space.  The  continued  inhalation  of  improperly  pre- 
pared air  affects  the  vaso-motor  system  of  the  lower  respiratory 
tract  in  such  a  way  that  the  blood-supply  is  unstable  or  er- 
ratic. Recurrent  hyperaemia  and  subacute  inflammation  of 
the  larynx  and  bronchi  are  thus  favored.  Catarrhal  diseases 
of  the  lower  respiratory  air-tract  should  always  lead  the 
physician  to  examine  the  nose  and  nasopharyngeal  space  for 
pathologic  conditions. 

Lsrmphoid  enlargement  in  children :  It  may  be  laid  down  as 
a  general  law  that  "slight  local  irritation  is  likely  to  cause 
hypertrophy  of  the  lymphoid  tissue  in  children."  Thus  the 
faucial  and  pharyngeal  tonsils  often  enlarge  after  an  attack  of 
one  of  the  exanthematous  fevers.  So  slight  an  irritation  as 
an  acute  coryza  may  cause  it.  An  immense  amount  of  mis- 
chief might  be  prevented  by  the  judicious  use  of  sprays  and 
douches  in  the  course  of  the  exanthematous  fevers. 

Acute  Rhinitis. 

Definition  and  varieties :  This  is  an  acute  inflammation  of 
the  nasal  mucous  membrane  ;  and  it  may  be  catarrhal ;  dry  ; 
croupous  or  fibrinous ;  diphtheritic ;  phlegmonous,  or  hyper- 
sesthetic  in  type. 

Acnte  Catarrhal  Rhinitis ;  Acnte  Coryza ;  "  Cold  in  the  Head." 

Etiology :  (a)  It  frequently  results  from  chill  or  exposure, 
especially  if  the  feet  are  not  well  protected.  (6)  It  may  be 
epidemic  during  the  spring  or  autumn  in  temperate  climates. 
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(c)  The  esanthematous  fevers  are  usually  atteniled  by  an 
acute  (ioryza,  ivliith  is  due  to  disturbauces  created  witliio  the 
system  by  tlie  presence  of  tlie  specific  microorganism  of  tlie 
disease.  (f{\  The  inhalation  of  vapors  uud  tiot  dust-liideu  air 
may  excite  it.  (c)  Hajek  has  isolated  the  Diplococcus  coryzK,  ; 
but  it  ia  doubtful  if  it  is  a  cause  of  coryza.  (/)  Chronic 
rhinitis  and  nasal  stenosis  are  very  prominent  and  frequent 
predisposing  causes.  Indeed,  frenuent  attacks  of  acute  cor)'za 
are  almost  pathognomonic  signs  of  some  form  of  chronic 
nasal  disease.  It  has  been  held  that  repeated  attacks  of  acute 
rhinitis  are  the  cause  of  chronic  rhinitis,  but  the  reverse  is 
more  nearly  correct. 

(g)  Tuberculosis  and  syphilis  also  act  as  predisposing  dy&- 
crasiffi. 

Acnte  catarrhal  rhinitis — symptonis :  The  oimd  is  cliarocter-  ' 
ized  by  a  feeling  of  chilliness  without  rigors,  lassitude,  nasal  . 
obstruction,  and  sneezing.  This  is  soon  followed  by  aeroua 
discharge  from  the  nose,  which  is  quite  irritating  to  the  skin  , 
of  the  anterior  nares  and  upper  lip.  After  two  or  three  daya  j 
the  discharge  becomes  mttcopurulaU.  It  may  remain  in  this  1 
condition  for  a  few  days  or  weeks.  The  tcmperahire  aad  pulae  1 
show  a  slight  febrile  movement.  There  is  /ronlal  headaehe,  ( 
due  to  closure  of  the  infundibula  leading  from  the  frontal  J 
sinuses.  The  air  thus  imprisoned  within  the  sinuses  isgrad-  I 
uaily  absnrbetl,  thus  producing  a  jwirtial  vacuum,  which  in  } 
turn  induces  engorgement  of  the  vessels  of  the  lining  mucosa. 

Acnte  catarrhal  rhinitis — treatment:    (ii)  A  few  drops  of 
spirits  of  camphor  on  loaf-sugar,  taken  every  two  op  three  1 
hours,  is  a  remedy  of  some  value  during  the  earlff  stagea  o£ 
the  attack.     (6)  A  few  drop.s  of  a  10  per  cent,  solution  of 
menthol  in  chloroform  rubbed  in  the  palms  of  the  hands  and 
inhaled  vigorously  affords  immediate  relief  to  the  nasal  ste- 
nosis,   (c)  A  snuff  composeil  of  thehydrochloratc  of  morphin^  | 
gr,  ij  ;  bismuth  subnitrate,  ^v;   and  pulverized  acacia,  sij,  J 
gives  temporary  relief  to  the  nasal  stenosis,  nnxUfies  the  in-  ] 
tensily  of  the  diseai*,  and  pcrhajw  cuts  short  its  duration.   ' 

[d]  Ten  grains  of  quinine  and  five  grains  of  Dover's  powder    ^ 
taken  at  bedtime,  with  hot  lemonade,  are  perhaps  the  moat 
reliable  remedy  If  given  within  the  first  twelve  or  twenty-   '' 
four  hours  of  the  attack,     (c)  A  «qisulo  containing  pulverized 
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caraphor,  gr.  J ;  extract  of  belladonDa,  gr.  J ;  and  bromide  ] 
of  quinine,  gr.  j,  given  every  hour  for  three  or  fonr  doses ;  op 
antil  the  physiologic  dryness  of  the  throat  occurs,  is  also  a 
valuable  remedy  in  the  early  stage.  (/)  The  administration 
of  a  nalhic  catJiartie  favors  a  speetly  t(.'rniination  of  the  proc- 
eas  by  lowering  the  blood-teosion,  and  by  removing  possible 
Bources  of  irritation  whicb  niuy  reside  within  the  intestine. 

In  the  Mcond  stage,  or  stage  of  profuse  secretion,  but  little 
can  he  done  to  arrest  the  progress  of  tlie  inflammation.  The 
nose  should,  however,  be  cleared  of  secretion  by  the  use  of 
an  alkaline  solution  (Dobcl's)  used  with  a  nasal  douche, 
Eight  grains  of  the  chloride  of  sodium  to  the  ounce  of  tepid 
milk  are  also  a  very  grateful  wash  and  diluent  in  this  stage. 
The  washes  may  be  followed  by  inhalation  of  the  hot  vapor 
of  the  compound  tincture  of  benzoin,  giv  ;  the  oil  of  tar,  g| 
in  one-half  pint  of  boiling  water.  Oily  sprays  containing  a  ^ 
small  amount  of  the  oil  of  eucalyptus  and  menthol  are  valua- 
ble protective  applications  which  may  be  used  after  thorough 
cleansing  of  the  nares. 

Should  there  he  great  engorgement  of  the  nasal  mucous  I 
membrane,  the  openings  into  the  accessory  sinuses  may  be  | 
closed.  When  this  is  the  ease  there  is  danger  of  acute  sinitn 
sitia.  Treatment  should  Ite  promptly  dirccte<l  to  this  condi- 
tion, hoping  thereby  to  abort  the  tlireatened  invasion.  This 
may  be  done  by  first  cleansing  the  nose  by  the  use  of  Seiler'a 
or  Dobel's  solution,  after  which  the  parts  should  be  thoroughly 
cocainized.  After  the  nasal  engorgement  is  thus  reduced,  a 
10  jter  cent,  solution  of  antipyrine  should  be  applied  to  pit)- 
long  the  period  of  arterial  contraction. 

These  applications  should  be  repeated  every  three  or 
four  hours.  The  application  of  a  solution  of  tlie  extract  of 
euprarenal  eapsule  may  be  used  to  contract  the  vessels  in  those 
oases  characterized  by  extreme  engorgement.  Indeed,  this 
remedy  seems  to  promise  the  most  satisfactory  results.  It 
should  be  freshly  prepared,  as  it  rapidly  undei^oes  bacterial 
decomposition  and  may  give  rise  to  infection. 

A  moderately  liffld  diH  and  slightly  increased  weight  of 
underclothing  will  aid  materially  in  shortening  the  course  of 
the  iliseasp. 

Acnte  catarrhal  rliiiiitia — prophylactic  treatment :  The  pre- 
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ventioD  of  repeated  attacks  of  coryza  must  be  based  upon 
two  recdgnized  facts,  namely  :  coryza  is  due  (a)  to  a  preexist- 
ing chronic  rhinitis  or  other  nasal  disease;  and  (6)  to  an  un- 
stable condition  of  Ihe  vaso-motor  nervous  system. 

Prophylactic  treatment  based  upon  the  first  of  these  facts 
will  be  addressed  to  the  cure  of  the  preexisting  chronic  nasal 
catarrh  or  ohstruction. 

Tiiat  hased  upon  the  sccoiirf  pcoposT/ion  will  embrace  such 
measures  us  will  restore  touitrity  to  the  vaso-motor  system. 
This  can  be  best  and  most  simply  accomplished  by  regular 
exercise  in  the  open  air,  and  colcl  sponge-lmths  on  rising,  fol- 
lowed by  friction  of  the  skin.  The  skin  is  the  lai^&t  gland- 
ular structure  in  the  body,  and  has  the  most  extensive  capil- 
lary circulation,  hence  diminished  activity  of  its  functions  is 
attended  by  atito-intosication,  which  disturbs  the  vaso-motor 
system.  In  other  words,  if  the  funclional  activity  of  the  akin 
is  maintained,  the  tendency  to  t;tke  cold  will  he  very  much 
dimtniHlied. 

Acate  Dt7  Bliinitis. 

Snnptoios :  This  is  a  modified  form  of  the  acute  catarrhal 
type  in  which  there  is  little  or  no  secretion,  although  the 
lurgcscerioe  pnigresses  until  there  is  stenosis.  There  are  an 
intense  diffused  headache  and  pain  across  the  bridge  of  the 
nose  and  back  of  the  eyes,  due  to  tur^sceiice  of  the  mucous 
membrane  lining  the  othmoidul  and  sphenoidal  sinuses.  Ob- 
jectively the  middle  turbinaly  arc  swollen,  dry,  and  glazed. 

Acute   dry  rhinitis — ^treatment :    It   should   be  about  the  < 
same  as  in  the  catarrhal  variety.     Hot  fomentations  a 
the  bridge  of  the  nose  and  over  the  eyes  afford  great  relief  to 
the  pain. 

Acute  Cronpons  or  Fibrinous  Ehinitis. 

Diagnosis  and  pathology ;  Thit^  slionld  not  lie  confounded 
with  Jiphllifrilir  rhn-il!.-.  in  wiiii.ii  ihf  Kleh's-Liiffler  batnlliw 
in  found.  All  iji.riiliniriuti-'  r<.nii;itiiin.s  in  the  nose,  however, 
should  arouse  .■^usiiicicm  nf  iliphihrria,  and  most  careful  baote-  ■ 
riologic  exaniinution  l)e  made.  The  membrane  h  inflamma- 
tory in  origin  and  is  loosely  attached  lo  the  niucouii  membrane, 
while  in  true  diptheria  it  is  finnly  altaclied.  Cocaine  Will 
neither  ana'sthclize  nor  ivduce  the  liirgesccnce. 
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Treatment ;  Tlie  adniiniatration  of  iron  uiul  lucal  alkaliue  j 
washes  is  iiiiiicuted.  The  false  membrane  should  be  re-  { 
moved  daily. 

Diphtheritic  EhinitiB. 

Occnrrence :  It  may  pruceile,  follow,  or  appear  at  the  same 
time,  as  the  faiicial  diphtheria. 

The  treatment  should  be  as  for  diphtheria  in  the  lower  air-  1 
tract,  the  nose  being  freiiuently  irrigiit*d  with  boric-acid  or  ] 
otlier  (alkaline)  solution. 

Acnte  Phlegmonons  Rhinitis.     (Abscess  of  the  Septum.) 

Oceotrence  and  STmptoma:  This  may  exi»t  a&  furuncles 
near  the  nasal  orilice;  or,  more  rarely,  ais  abscess  of  the  septum. 

Abscess  of  the  septum  is  usually  the  result  of  traumatism. 

At  first  the  swelling  is  hanl,  but  in  a  few  days  it  becomes 
soft  and  fluetuating  to  the  touch.  It  is  attended  by  local 
pain  and  redness,  while  the  temj>erature-ourve  may  be  slightly 
upward. 

Acute  phlegmonous  rhinitis — treatment:  Before  pus  format 
tion  the  local  application  of  a  5  [)cr  cent,  solution  of  carbolic 
Bflid,  or  of  the  tincture  of  iodine  and  it*,  may  check  the  process. 
After  pus  formation  free  incision  and  drainage  will  usually  be 
successful.  In  strumous  children,  and  in  the  more  chronio 
cases,  it  may  be  necessary  to  curette  the  abscess  cavity  and 
Bwab  it  with  the  tincture  of  iodine- 


Specific  Forms  of  Bhinitis. 

Syphilitic  and  tabercnlar  rhinitis  will  be  considered  in  con- 
nection with  respectively  xiiphilix  and  luiferculosis  of  the  nose. 

Rhinitis  of  apeciflc  fevers :  Most  of  the  exanthema  tons  fevers 
are  nttenili'd  by  acute  rhinitis,  characterized  by  the  peculiar 
eriiplio^i  of  t!ii^  ilisease.  The  nares  should  be  freipientiy 
douched  witii  antiseptic  alkaline  solutions. 

Hyperaesthetic  rhinitis ;  //ay/rwer,  or  hyperjsthetic  rhinitiB,   i 
will  he  described  later  in  connection  with  the  n 
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Olanders. 

Occuirence :  Tliis  disease  ia  rare  id  man,  but  may  be  ti 
mitted  from  the  horse,  in  which  it  is  common.  It  is  u  highly 
contagious  disease,  chankct^rized  by  submucous  tiifiltnitiuns, 
or  granulation  tumors,  which  undergo  rapid  degeneration  and 
discharge  a  foul,  otfensive  material.  The  disease  is  essentially 
au  acute  one,  but  may  become  chrouic. 

Etiology:  The  Lomer  Bacillus  mallei  is  the  specific  organ- 
ism which  causes  tiie  disease.     Kiirsemen  or  stablemen  who  | 
spend  much  of  their  time  with  hoi-ses  are  especially  liable  to 
become  infected.     Abrasions  of  tlie  mucous  surface  add  to  the  | 
probability  of  infection. 

Olanders — symptoiDB:  The  acute /arm  or  stage  of  the  d is-  I 
case  ju'e.'^ients  much  the  same  clinical  picture  as  that  of  most  I 
acute  infectious  fevers.     Chills,   rigors,   lassitude,   headache, 
nausea,  vomitiug,  dyspnoea,  am)  diarrhoea  are  usually  present. 
Local  heat,  redness,  swelling,  and  pain  are  present.     The  ad- 
jacent lymphatic  glands  become  swollen  and  painful.     Trans- 
lucent nodules,  which  finally  ulcerate,  form  on  the  surface  of 
the  mucous  membrane  and  di^icharge  a  foul-smolling  fluid.! 
The  pulse  and  temperature  run  high,  and  there  are  a  profound  4 
toxfemia,  exhaustion,  and  prf>fuse  sweating,  which  finally  ter-  I 
minate  in  death.     The  close  of  the  disease  very  much  i 
sembles  that  of  typhoid  fever. 

The  chronie  form  tuns  a  less  rapid  and  milder  course.  The  I 
symptoms  are  much  the  same  as  in  the  acute  form,  with  their  I 
intensity  much  diminished. 

Olanders — treatment:  The  toxiemia  and  exhaustion  are  I 
somewhat  modified  by  the  administration  of  quinine,  iron,  I 
strj'chniue,  and  whiskey.  Abscesses  formed  iu  the  nasal  orJ 
adjacent  tissues  should  be  promptly  opened,  their  walls  cautei^i 
ized  and  cleansed  frequently  with  antiseptic  washes.  I'otassiiiia.1 
iodide  will  modify  the  course  of  the  disease  iu  some  oases. 

BhinoBcleroma. 

A  very  rare  disease,  characterized  by  the  formation  of  firm 
nodular  masses  in  the  submucosa  ;  although  it  mav  extend  to 
the  skin  of  the  nose  and  adjacent  structures.  The  disease 
pr»^resses  slowly  by  extension,  is  painless,  and  does  not  show 
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a  tendency  to  ulcerate.  Tlie  nodules  are  composed  of  fibrous 
tissue  and  small  round  cells.  There  are  no  constitutional 
symptoms,  altlioiigli  it  is  probably  due  to  a  microorganism. 

The  etiologr  is  extremely  obscure.  It  is  probably  due  to 
the  BadlluH  rhinonc/errmia,  an  encapsulated,  short,  rod-like 
germ  with  rounded  ends.  Sex,  a^e,  and  local  naail  conditions 
are  not  known  to  exert  a  marked  influence,  although  it  is  most 
common  in  Routheustcrn  Europe,  or  at  least  lias  been  most 
often  descriljetl  there, 

Bhinoacleroma — sfinptoins:  The  infiltration  nodules  or 
pln(|ues  usually  begin  at  the  margins  of  tbc  nares  at  the 
union  of  tiie  sktn  iin<l  uinoous  membrane,  and  are  firm;  the 
skin  over  them  is  smooth,  slightly  shiny,  hairless,  and  very 
slightly  congested  from  venous  stasis.  There  are  no  discharge, 
ulceration,  or  pain.  The  infiltration  may  extend  to  the  skin 
of  the  external  nose  and  face,  but  usually  extends  back- 
ward into  the  nares,  or  to  the  larynx  in  very  rare  instances. 
The  nose  l>eci)me3  misshajien  and  stiff,  and  finally  more  or 
less  stenosed.  This  changed  appearance  of  the  nose  and  the 
compensatory  month-breathing gi  ve  the  piitient  quite  a  peculiar 
pbysiopnomy.  I-aryngeal  spasms  and  dyapnom  may  occur 
when  the  disease  bus  advanced  to  the  laryngeal  submucosa. 
The  uvula  may  liccomc  involved  and  subsequently  atrophied. 

RhinoBcleroma — treatment :  Such  constitutional  rcmeaies  as 
mercury  :uid  the  ioilidt'^  liave  been  tried,  but  with  little  if  any 
effect.  Total  removal  'A'  the  tissue  is  followed  by  its  return. 
The  only  point  to  be  gained  by  surgical  interference  is  the 
relief  of  the  nasal  stenosis  and  its  attendant  scquelie. 


Chronic  Rbinitla. 

Classification:  Tlie  various  types  and  manifestations  of 
ehi-onie  rhinitis  will  lie  In'tler  understowl  after  a  study  of 
a  classification  liased  upon  the  pathology  of  the  different 
types.  The  excellent  classification  given  by  MacDonald  ia 
given  below : 

A.  Chronic  catarrhal  rJiinitis. 

1.  As  afTecting  the  erectile  tissue  : 

a.  Chronic    catarrhal    rhinitis    wilh    vascular 
tumefaction  of  the  erectile  tissue. 


6.  Chronic  catarrlial   rhinitis  with  colkpsc  ofi 

the  erectile  tissue, 
c.  Chronic  catarrhal  rhinitis  with  true   liypep- 

tropliy  and  atlema  of  the  erectile  tissue. 
As  afleetinjf  the  etlunoid  Iwne  : 

a.  Hyperphiaia  of  ihe  midtilc  turhiuated  bodjrJ 
6.  Canes  ami  exfoliation  of  the  bone  witli  sup^ 

piiration,  which  may  involve  the  aeccsrai] 


c.  Mucous  jxtlyptis  and  i^yst^  as  a  eonscquencofl 
and  ooticoniitant  of  a  uikI  0. 
B.  Chronic  dry  rhinitis. 

1.  With  simple  mucous  seert^'tioii. 

2.  With   mucopurulent   secretion,   commonly  colledfl 

oziena;  and  in  the  later  stages  correctly  styl(i4'l 

atrophic  rhinitis, 
classification,  while  perhaps  atit  sufficiently  sulh 
dividetl  to  include  all  cases  oi  cln-onic  rhinHiit,  is,  neverti 
less,  based  upon  broad  physiologic  and  pathologic  principli 
and  embraces  all  the  essential  features  of  the  various  mani- 
festations of  chnmic  rhinitis.  It  is  well  to  study  iuHamma- 
tioiis  affecting  the  erectile  tissues  in  a  class  separate  from 
inflammations  affecting  the  eihnioid  bone,  as  in  the  former  the 
clinical  and  pathologic  phenomena  are  quite  different  from 
those  in  the  latter. 

While  drij  rhinitin  may  l>e  a  later  and  infected  stage  of 
simple   catarrhal   rhinitis,  the  clinical   phenomena   and   tl — 
pathologic  changes  are  so  marked  as  tu  warrant  a  separal 
consideration. 


OhroQlc  CatarrhaJ  EUnitis  with  Vascular  TumcHactioii. 

Pathology:  It  will  be  recalled  th:it  aloiii;  the  five  Inmler  of 
the  inferior  turbinated  botly,  and  its  posterior  and  anteriot 
enils,  are  locnted  "  swell  bodies "  whicli  have  the  power  ta 
become  tumefiwl  or  engorge«l  with  blo<x!,  and  to  collapse  under 
certain  physiologic  stimuli.  These  arc  the  eii-ctilc  tissue  of 
tlie  nose.  Their  function  is  to  transude  serum  and  warm  the 
inspired  air.  Under  certain  conditions  the  tunu-faction  may 
be  more  or  less  persistent,  or  present  periods  of  intermission. 
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Tlif  patitint  complains  timt  ut  timeji  one  nostril  (Fie.  84)  ii 
closed  while  tlie  otiicr  ia  ojieii,  and  vU-e  versd.     Or  Tie   may    * 
state  that  witeu  lying  upon  the  right  side  the  right  nostril  is 
closed,  and   upon  tuniiog   to  the  left   side   the  order  is   re- 


DiUted  iKMlrtl,  ■howlog 


fhanu-teristit:    |iln'rn'nu'na  of 
of  (ho  oroulik'  ti.-isne. 


vcrsetl.     These   arc   the   most   > 
chronic  rliinitis  with  luioefin 

Chronic  catarrhal  rhinitis  with  tumefaction — etiology :   Races 
of  |}eople  or  individuals  who  have  prominent,  narrow  noses 
are  more  liable  to  catarrhal  affections  than  those  who  have 
wider  nasal  ehanibers.     Hence   the  Hebrew  race  are  very 
commonly  affected  with  chronic   rhinitis,  while  negroes  are  , 
rarely  thus  affected.     The  state  of  the  general  heahh  does  not  ] 
seem  to  influence  materially,  or  at  least  to  pre<lis|K»se  to,  oatar-  j 
rhal  rhinitis.     It  is  quite  common  in  those  accredited  with   ' 
good  health,  in  whom  it  occurs  <|uite  as  often  or  oftener  than 
in  tho.so  in  poor  health.     Climate  seems  to  exert  a  marked  in- 
fluence in  its  promotion,  as  it  is  most  eomnion  in  temperate 
zones,  and  espeoialiy  on  the  great  Iwdiea  of  water  whore  the 
atmosphere  is  siibjeeled  to  f^reqnent  and  radical  changes  in 
temperature  and  humidity.     It  is  less  common  in  places  or 
conntries  having  a  uniforndy  moist  and  warm  atmosphere, 
and  in  those  countries  where  the  afmtwphere  is  mtiformly  dry 
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weather.  ^^^^ 


and  cold.  It  is  more  prevalent  in  males,  jxrliaps  on 
of  tliL'ir  greater  expasure  to  the  inclemencies;  of  the 
Age  everts  an  important  influence,  as  catarrhal  inflammations 
occur  chiefly  during  the  period  of  adolescence  and  early  adult 
life.  It  may  occur,  however,  at  any  period  of  life.  Certain 
occupations  which  necessitate  the  inhalation  of  dnst-laden  air 
or  irritating  vapora  predisiwee  to  it.  Freiiiieht  attacks  of 
acute  coryza  were  formerly  thought  to  lie  the  chief  cause  of 
chronic  rhinitis.  While  such  attacks  do  undoubtedly  aggra- 
vate existing  chronic  rhinitis,  it  can  hardly  he  held  that  tney 
are  the  chief  cause  of  it.  It  is  more  nearly  correct  to  say 
that  chrouic  rhinitis  predisposes  to  frequent  attacks  of  acute 
coryza.  Indeed,  one  may  almost  certainly  predict  that  those 
suffering  from  repeated  attacks  of  acute  rhinitis  are  suffering 
from  some  form  of  chronic  rhinitis.  Undi>uhtedly  the  most 
prolific  source  of  chronic  inflammations  of  the  Schnciderian 
membrane  is  anterior  nasal  obstruetiim.  As  lias  been  alreadjr 
explained  under  the  General  Etiology  of  Rhinitis,  anterior 
nasal  obstruction  is  attended  by  rarefaction  of  the  air  tn  the 
nasal  chambers  posterior  to  the  obstruction.  This  leads  to  i 
chronic  engorgement  or  tumefaction  of  the  erectile  tissue, 
which,  in  turn,  still  further  adds  to  the  conditions  which  give 
rise  to  the  rarefaction.  Vasomotor  control  of  the  erectile 
tissue  is  in  time  impaired  or  lost,  and  the  clinical  pheuome-' 
non  known  as  "alternating  stenosis"  is  established. 

The  conditions  which  give  ri»e  to  anterior  naiml  obstruction 
are  a  narrow  nasal  chamber,  flat  or  indrawn  nasal  ala?,  spurs, 
ridges,  and  deflections  of  the  septum.  An  acute  attack  of  rhi- 
nitis occfljiions  anterior  nasal  steno.sis  of  tcmporarj'  duration, 
ivhich  k-:tds  to  imi>airnient  of  the  vaMi-niotor  control,  and 
thus  nijiv  Iciive  a  eonditiim  which  niav  develop  into  chronic 
rhinitis.' 

Chionic  rhtmtis  with  tomefaction — symptoms :  The  most 
prominent  subjective  symptom  is  alternating  or  fugitive  naaal 
stenosis  attended  by  a  more  or  less  profuse  mucous  discharge, 
which  l>ccomes  mucopurulent  when  an  attack  of  oiiite  rhinitis 
supervenes  upon  the  chronic  form.  Tlic  patient  will  " sniflle  " 
and  "snuff,"  or  blow  his  nose,  attempting  thereby  to  free  it 
from  the  sensation  of  stuffiness  and  obxtruction.  While  the 
general  health  may  be  good,  he  l>etongs  to  the  class  known  as 
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rotics.     Repeated  attacks  of  cold  iii  tlic  lieaJ  occur,  w 
may  persist  for  many  weeks. 

Ofjjeciivelif,  the  inferior  turbinate  body  will  appear  as  a 
rouDded  purplish-red  tumor  almost  filling  the  inferior  meatUB, 
and  oftentimes  touching  or  nearly  touching  the  septum.  If 
not  touching  (he  septum,  strings  of  ropy  mucus  may  be  seen 
extending  fn»m  it  to  the  swollen  turbinate  body.  UjKjn  press- 
Hre  with  a  probe  the  turgid  inferior  turbiuatc  pits,  thereby 
denion strati ng  its  fluid  contents,  and  proving  the  absence  of 
true  hypertrophy.  This  may  also  be  demonstrated  byawab-l 
bing  the  nose  with  a  4  per  cent,  solution  of  cocaine,  which  i 
after  two  or  three  minutes  will  cause  the  erectile  tissue  to  col- 
lapse firmly  over  the  inferior  turbinal. 

On  account  of  the  chronic  over-nutrition  of  the  jtarts,  there 
is  a  tendency  for  this  form  of  catarrh  to  merge  gradually  into 
"chronic  rhinitis  with  true  hypertrophy."  Indeed,  it  may  be 
truly  reganled  as  an  earli/  utar/f.  of  hi/perfiophic  rhinitis. 

Prognosis :  If  the  cause  of  the  anterior  nasal  stenosis  is 
removed,  a  cure,  or  at  least  an  almost  complete  relief,  of  the 
distressing  symptoms  will  follow. 

Chronic  thinitiB  irith  tnmefactioii — treatment :  The  treats 
meut  is  topical  and  surgical.  The  to/»cfil  treatment  consists 
of  alkaline  and  antiseptic  :^prays,  as  Seller's  or  IX>bel's  solu- 
tion, used  during  the  morning  toilet,  and  just  before  retiring 
at  night.  After  thus  cleansing  the  nose  the  jtatient  should  be 
directed  to  use  a  spray  containing  10  per  cent,  of  the  oil  of 
eucalyptus ;  5  per  cent,  of  the  oil  of  pine-needles ;  and  1  per 
cent,  of  menthol  in  liquid  allmline.  The  treatment  at  the 
office  should  consist  of  local  massage  of  the  turgid  mucous 
membrane.  This  may  be  accomplislied  by  means  of  a  small  i 
silver  probe,  upon  the  end  of  which  a  small  piece  of  cotton 
about  three  times  the  size  of  a  whcat^ratn  is  engage^l.  Thia 
lit  dipjied  m  a  10  per  cent,  ichthyol  ointment  and  rubbed  on 
the  swollen  inferior  turbinal  with  a  gentle  but  rapid  to-and- 
fro  wrist  movement.  The  probe  should  be  held  lightly  with 
the  tips  of  the  thumb  and  second  finger,  caro  being  taken  to 
avoid  the  use  of  a  third  finger,  as  this  renders  the  manipula- 
tion of  the  probe  so  stiff  and  awkward  that  the  mucous  mem- 
brane is  liable  to  be  seriously  bruised  or  otherwise  injuretl. 

Intranasal  massntfc  is  of  value  for  three  reasons :  (<i)  by 
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L  it  the  vascular  tumefaction  is  temporarily   overcome,   freah  I 

btood  replacing  it  after  a  time ;  (i)  the  iyniphaties  are  also   ' 
unloaded,  new  lymph  taking  the  place  of  the  oId>  therehy 
ojtablighing  a  more  normal  state  of  nutrition ;  and  (c)  the 
vaso-niotor  system  is  stimulated  to  greater  tonicity,  and  there- 
fore has  better  control  of  the  erectile  tissue. 

The  surgical  treatniail  consiata  of  measures  for  the  relief  of  1 
the  anterior  nasal  stenosis  and  for  the  reduction  of  the  tume- 1 
faction  of  the  erectile  tissue.  The  methods  of  correcting  I 
anterior  nasal  stenosis  are  described  elsewhere  under  iliseuae  \ 
and  dtfoi'viitlett  of  Itir  na»al  sepfwn. 

There  are  two  methods  of  reducing  the  nrclik  tissue,, i 
namely  :  (a)  superficial  linear  cauterization  ;  {b)  deep  incisional 
with  a  knife,  including  the  whole  length  of  the  erectile  tissue! 
of  the  inferior  turbinated.  m 

Superficial  linear  c&nterization  should  be  done  as  follows  t^ 
O'cainize  about  ime  inch  of  tlie  surface  anteroposteriorly  withT 
a  4  per  cent,  sobition  of  cocaine  applied  by  means  of  a  thin  \ 
film  of  cotton  over  the  area  to  be  cauteri?*d.     After  a  period  ■ 
of  from  five  to  eight  minutes  the  cotton  should  be  removed, 
when  collapse  and  complete  antesthesia  will  have  taken  place. 
The  cauterization  is  best  done  by  the  use  of  a  straight  cautery 
kuife  or  electrode  (Fig,  85)  applied  cold  to  the  surface  of 


greatest  convexity,  the  electrode  being  moved  with  a  sliding 
motion  backward  and  forward.    While  the  electrode  is  thus  in 
motion,  the  electric  current  should  be  connected,  and  a  super-   ' 
ficial  linear  bnm  produce<l.     The  electrode  should  be  kept  in    | 
constant  motion  until  the  current  is  disconnected,  as  otherwise 
the  eschar  will  adhere  to  the  liut  wire  a=  it  is  removed.     As   ' 
tlic  bum  does  not  extend  to  the  submucous  tissue,  but  little 
cicatricial  contraction  follows  its  use.     It  seems,  however,  to 
exert  a  powerful  influence  upon  the  vano-motor  control. 
Four  days  later  the  opposite  side  may  be  likewise  treated, 
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thus  alternating  until  the  wliule  lengtli  of  Iwth  turbinalB  1 
has  bwn  cauteri/XKl.  A  2  per  cent,  oily  solution  of  cam'  I 
menthol  sprayed  into  the  nostril  will  jirevent  inHammatoiy  I 
reaction. 

Deep   lineair  incisions :    These  are  made  nlong  the  whole  " 
length  of  the  erectile  tissue  of  the  inferior  turbinated  liody. 
Two  such    incisions  running  parallel   may  be   made  at  one 
sitting.     The  parts  should  be  first  cocainized  as  for  cauteriza- 
tion.    Profuse  hemorrhage  follows,  but  ceases  after  a  few 
seconds  or  minutes.     If  after  coeainization  an  application  of  I 
a  solution  of  the  suprarenal  capsule  extract  is  applied,  tbel 
operation  will  be  bliHHlless. 

The  nose  should  be  sprayed  with  the  oily  solution  pre-1 
scribed  for  home  treatment,  after  cauterization  and  linear  | 
incision,  and  a  light  piece  of  cotton  inserted  into  the  anterior  1 
nares  to  prevent  the  cntmnce  of  dust  and  germs. 


Ohioaic  Catairbal  Bhinitds  with  Collapse  of  the  Erectile 
Tissue. 

EtiologT :  It  is  doubtful  if  this  condition  should  be  clasaei 
as  a  true   rhinitis.     It  is  o  symptom   most  often  found  iaJ 
antemic  women,  and  tends  to  a  spontaneous  recovery  when  1 
the  antcmiu  is  cureil.     The   condition   is  sometimes  seen  i-  ' 
gouty  individuals,  although  this  is  rare. 

Ohnmic  xhinitis  witb  coUiipae — symptoms  -.  The^  are  mainlyl 
due  to  tlie  loss  of  the  respiratory  functions  of  the  nose,  suat  1 
as  dryness  of  the  nasal  and  pharyngeal  mucous  uiembraoes.  f 
There  is  also  more  or  less  laryngitis  present. 

Upon  rhinoscopic  examination  the  inferior  turbinate*!  body 
will  be  seen  as  a  long  ridge  projecting  from  the  outer  wall  of 
the  nose,  over  which  the  mucous  membrane  is  drawn  tjuite 
closely.  At  first  view  it  will  strike  the  observer  that  true 
atrophy  is  present.  The  mucous  membrane  is  dry,  glazed, 
and  amemic,  with  little  or  no  incrustation.  The  condition  is 
always  bilateral.  If  crusts  are  present,  they  will  be  found 
nnon  the  anterior  third  of  the  middle  tiirbinat.  The  sense 
of  smell  is  not  affected.      Ulceration  is  never  present, 

Ohronic  rhinitis  with  collapse — treatment :  But  little  can  ho 
eaid  in  this  connection.     It  should  l)e  directed  to  the  removal 
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of  the  causes  produciog  the  aiifemta.  Local  antiseptic  washes 
anJ  niassa^,  aa  alnaily  described,  are  sometimes  i'uUowed  by 
engorgement  of  tlic  collapsed  tissues. 

Chronic  Catarrlial   Btunitis  with   True   Hypertrophy  (Hyper- 
trophic Khinitis). 

Deflnition:  Thin   is   a   cliroitk-  inflammation  of  the  uasal 
mucasa  characterized  hy   the   presence  of  hypertrophy  and  , 
(sdema  of  the  erectile  tissue.     The  etiology  has  already  been  . 
given  uuder  chronic  catarrhal  rhinitis  with  tumefoctdon  of 
the  erectile  tissue.     The  hypertrophic  variety  is  but  a  more  \ 
advanced  stage  of  rhinitis  with  tumefaction.     Imleed,  the  two    , 
types  are  often  associated  in  the  same  nose,  portions  of  the 
membrane  having  undergone  hypertrophy  while  other  portions 
remain  in  the  state  of  turgescence. 

Hypertrophic  rhinitis — Bymptoms :  The  symptoms  are  identi- 
cal with  those  of  rhinitis  with  tumefaction,  with  the  exceptioa  | 
that  the  stenosis  is  more  constant  and  the  secretions  less  nuid. 
Objectively,  the  inferior  turbinated  l)ody  appears  as  a  more  op 
less  nodular  mass,  which  pits  but  slightly  ujion  prettsure  and 
does  not  collapse  markedly  upon  the  application  of  cocaine. 
These  points  of  difierenee  stand  out  in  sharp  contrast  to  those 
presented  in  the  turgescent  variety. 

Postrhinosmpic  exninlnaiion  often  reveals  a  bluish  nodular 
conformation  of  the  end  of  the  inferior  tiirbinals.  They 
have  been  described  as  having  »  "mulberry  appearance." 
As  the  tissue  in  this  locality  is  chiefly  vascular  iu  structure, 
the  hypertrophy  takes  the  form  of  a  varicdsity.  In  other 
wonls,  "the  mulberry  apjxmranoe"  is  due  to  enlargement  or 
hypertrophy  of  the  veins  composing  the  erectile  tissue.  The 
mucosa  in  this  locality  being  very  thin,  the  bluish  color  of  the 
venous  bkH>d  is  apparent. 

Cough  18  sometimes  present,  an<l  is  due  to  intranasal  press- 
ure and  to  the  presence  of  pharyngitis  and  bronchitis,  which 
are  the  result  of  impaired  nasal  res]nration.  Postnasal  catarrh 
is  often  present,  more  eaj)ecittlly  when  the  posterior  ends  of 
the  inferior  tiirbinals  present  the  "mulberry"  enlargements. 
Ijaryngitis  may  or  may  not  be  present. 

Hypertrophic  rhinitis — ta^atment;   Home  treatment,  as  di' 
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rectetl  for  chronic  cutarrhul  rliiiiitis  with  tumefaction  of 
erectile  tissue,  sliuulj  be  carried  on.  The  ofiicc  treatment 
should  be  directed  towiird  the  removal  of  the  caut^e^  of  iiiitL'- 
rior  nasal  stcnosifi  and  the  reihiction  of  the  ln'{)crlro{iiiic 
tissue.  For  the  former,  all  tipnr.s,  ridgca,  exostoaes,  and  ^cplul 
deflections  should  receive  ainii-opriate  aurgiciil  treatment  as  de- 
Miribed  under  diseases  and  deformities  of  the  nusal  septum. 
If  there  is  collapse  of  the  ahe  nasi,  suitable  silver  tubes  should 
be  worn  until  the  anterior  uasal  oritices  are  lai^r  and  no 
longer  obstruct  refii>iration.  If  there  is  dislocation  of  the 
columnar  cartilage,  it  should  be  resected  and  the  wound 
closed  with  sutures. 

The  hypertropbied  erectile  tissue  may  be  i-cdueed  Ju  bulkj 
or  removed  cm  wkkwc.  If  the  amount  of  hyiienrophy  is  small! 
and  ooDibined  with  tumefaction  from  engorgement  oi"  tiie  ereo- 
tjle  tissue  aud  interstitial  uMlema,  deep  cautcriaitioii  may  afibrd 
enough  reduction  to  overcome  the  nasal  obstruction.  This  is 
done  as  describet)  under  chronic  rhinitis  with  eollu)ise,  except 
the  linear  cauterization  is  deeper.  The  submucous  tissue  is 
included  in  the  oi^ration ;  hence  cientrietal  eonlraetion  will 
ibllow.     If  the  hypertrophy  is  large  and  causes  marked  nasal 
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olmtruction,  it  should  be  removed  with  the  colil-wire  snare  or 
filc-e<lged  Bcis-sors,  The  jKisferior  "mulberry"  hyi>ertrophy 
should  lie  removed  witli  a  cold-wire  snare  (Figs.  8(!-89), 
introtlueed  tlirough  the  anterior  luirts  and  insinuated  over 


the  growth  wltli    tlio  aid  of  llic   iwstrliinoscojiic   mirror  or  I 
the   tiiiger   ititrotluced   througli  the  mouth.      It  bIiuuM   be  | 


Q 
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tightened  slowly,  so  ns  to  prevent  the  oecurrence  of  severe  1 
hemorrhage.     At  least  a  halt  hour  should  he  uonsutncd  in  thej 


operation.     A  thin  nnsd  spUiil  made  of  soft  or  viileani«<d 
rubber,  introduced  after  canterizBtinn,  will  prevent  adhesions.   . 

LFia.  8! 
It  nhould  Iw  worn  several  hours  n  day  for  a  week  or  more. 
The  use  of  the  splint  may  be  dispensed  with  if  the  patient 
can  be  inspeetcd  every  forty-eight  houi 
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Such  a  course  of  treatment  is  usually  attended  with  e 
lent  results,  as  nut  only  the  cause  but  also  the  results  of  nasal 
stenosis  are  overcome.  The  glandular  fiinctiuu  of  the  mucoiga 
is  somewhat  impaired ;  hence  the  secretions  will  be  thicker 
than  normal. 

Ohronic  Oataxrhal  Rhinitis   with  Hyperplasia  of  the   Sliddle  J 
Turbinated  Boi^. 

Pathological  considerations :  In  true  hypertrophy  there  ia 
increase  of  all  the  clemijnts  ctunposlug  the  normal  tissufijl 
while  in  hyjterpluijia  tiiere  is  an  increase  in  one  of  the  cle-  ' 
ments,  usually  the  eonneclive  tissue.  So  the  term  hyper- 
plasia as  here  used  means  a  connective-tissue  or  tibrous 
thickening  of  the  mucosa,  while  the  ethmoid  l)one  (which 
belongs  to  the  connective-tissue  group)  is  also  enlarged.  Foe  ' 
reasons  not  well  understood,  there  is  a  tendency  to  caries  of  1 
the  lione  and  polypoid  degeneration  of  the  hyjierplastiG  mem-  ' 
brane.  It  ia  probably  due  to  obstructwl  drainage  from  the 
ethmoid  cells.  Ulceration  occurs  within  them,  the  bone 
beneath  becomes  carious,  is  exfoliate<l,  and  granulations  and 
polypi  form.  This  explanation  does  not,  however,  adequately 
explain  all  cases.  It  would  more  nearly  apfily  to  those  cases 
of  polypi  which  are  not  true  niyxomala,  but  are  o^dematona 
granulation-tissue.  Tlie  change*!  character  of  the  secretion  in 
the  ethmoid  cells,  together  with  its  retention  and  absorption, 
perhaps  pRxluces  an  irritation  and  disturbance  of  trophic 
processes  which  lead  to  myxomatous  new  formations. 

My  experience  leads  me  lo  suspect  that  in  the  simple  or 
uncomplicated  form  of  hyperplasia  there  often  coexisti4  a  sim- 
ple catarrhal  sinusitis  or  ethmoiditJs.  At  a  later  period,  when 
caries  and  exfoliation  occur,  there  is  often  a  suppurative  sinu- 
sitis associated  with  it. 

HTperplastic  rhinitis — symptoioB :  In  simple  hyperplasia  the  I 
symptoms  are  not  pronounced.  They  are  chiefly  referable  ta  J 
inlranasal  pressure  from  the  encroachment  of  the  middle  tuiv  J 
binals  upon  the  nasal  bones  and  septum.  This  "  squeezing^  1 
in"  process  gives  rise  to  neuralgic  pains  and  a  sense  of  1 
fulness  across  the  bridge  of  the  nose,  which  may  tie  some-  I 
what  widened   and   slightly  sensitive  to   touch  or  pressure.  ] 
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nembrane  ^^^| 
.o  become  ^^^^ 


There  is  a  catarrhal  secretion  fmm  the  mucous  membrane 
wliicli  in  usually  not  profuse,  but  shuws  a  teiiiluucy  to 
inflpissatcd,  espcoiully  u|M>n  the  anterior  end  of  the  middle 
turbinal.  There  may  or  may  not  be  an  associated  hypertrophic 
rhinitis.  Upon  iiLS{x>ction  llie  middle  turbinal  is  seen  to  be 
large  and  raider  than  normal,  the  anterior  end  being  covered 
witli  a  film  of  inspissated  mucus.  It  lies  against  the  septutD,^ 
whieh  is  often  crowded  to  tlie  opposite  8i<lc.  One  or  both! 
sides  uiiiy  lie  involved.  Sometimes  one  side  is  slightly  Iiyper-i 
plnfitic  while  the  other  is  markedly  so. 

HTperplastic  rbinitis — treatment:  If  there  are  no  marked 
symptoms  of  prt'ssure,  snrgiral  interference  is  to  be  depre- 
ciLteiJ,  If,  however,  there  are  itressure-symptoms,  the  en-' 
brge<I  portion  of  the  middle  turbinal  should  be  removed 
to  relieve  the  presgure  and  afford  better  drainage  to  tlie  etlimoid 
cells  and  the  mucosa  of  the  upper  jHtrtion  of  the  nose.  This 
may  be  done  with  a  wire  snare,  bitiug-forceiia,  or  curved 
scissors. 

Curved  scissors,  as  modified  liy  Holmes,  afford  the  best 
results,  as  they  do  not  cru<ih  the  bone  nor  leave  spicule  to  be' 
exfoliated,  as  often  happens  after  the  use  of  the  snare.  The 
Griinwald  punch-forceps  are  objwtionable,  as  the  tissue  is 
taken  away  piece  by  piece  and  spiculie  of  iMtne  often  come 
away  for  weeks  after  the  ojK'ration. 

Chronic  Bhinitis  with  Caries  and  Snppnratioii. 

Pathology :  .\s  has  been  explained,  this  is  a  Inter  stage  of  1 
chronic  rhinitis  with  hy|x>rplasin.  The  enlurgiil  middle  tniv  J 
binal  ia  seen  in  the  middle  meatus  as  a  dark  purplish  tunioFf  J 
which  wlieu  pn>I)e<]  yield:*  readily  to  pressure.  A  blunt^l 
heavy  silver  probe  should  be  usi.'d,  a  sharn,  slender  one  pene- 1 
trnting  the  tiiwne  too  ciisily.  After  a  little  manipulation  the! 
prolie  can  U'  insinuated  through  the  gran  u  tat  ion -mass  and! 
i-ough,  graiiiihir  Imnc  fell  iH-neiith,  a  granular  osteitis  probably! 
being  pri'M-nt.  The  opinisite  nostril  may  be  in  the  stage  of  J 
Hiniple  hyikcrplasin.  I 

Again  tlie  apitcaranc<>s  niav  l*o  quite  different.  The  lowerj 
ft^«<' InmhT  of  llie  middle  turbinated  may  present  a  penduloUi| 
Ihipof  incinlmnie  whieh  is  movable  with  trie  prol>e.     In  rarer] 
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cases  |K)Iyi»i  may  Bjtring  from  the  pendulous  flap.  Occasionally  . 
the  gnitiiiliir  and  (edematous  mass  is  cleft  or  perforatc<I,  thus 
furmnig    the  so-called    cleavage  of  the    middle    turb'mol.     A 

Erobe  tail  be  pu&sed  through  this  cleft  and  rough  bare 
anc  demoustrated  ;  or  in  some  cases  the  probe  will  (lass  into 
the  ethmoidal  cells,  the  bone  having  been  absorl>e<l.  CEd&- 
matouBgniuulation-tisHUc  or  true  polypus  may  be  present  also. 
The  cleft  is  usually  covered  with  a  crust  ot'  dried  mucopus, 
and  may  be  unnoticed  unless  the  crust  is  removed.  I  have 
observed  that  when  the  bone  is  removed  it  is  light  colored 
and  does  not  have  the  ap|>earunc«  usually  jiresented  by  carious 
bone.  I  have  observed  the  same  condition  in  the  middle  ear 
in  connection  with  chronic  suppuration.  The  l)onc  seems  to 
derive  some  nourishment,  proiwbly  through  the  pcriost«utn 
reflected  in  the  small  cells  and  (^na)s  so  numerous  in  the 
bones  of  these  regions, 

Ohro&lc  rUnitdB  with  carles  and  suppuration — STmptonu; 
The  subjective  symptoms  are  those  refcmblc  to  presMire  and 
nasal  obstruction.  The  pressure-symptoms  are  a  dull  ache  or 
pain  across  the  bridge  of  the  nase ;  and  a  widening  of  the 
bridge.  The  obstrui-tive  signs  are  imjraired  nasal  respiration, 
which  causes  more  or  less  complete  mouth-breathing;  the 
patient  is  usually  quite  nervous. 

The  objectiue  gi/mpfotn^  are  an  entailed  middle  turbinal  which 
more  or  lees  Alls  the  middle  meatus  and  is  covered  with  pus  or 
mucopus,  some  of  which  may  have  dried  upon  the  surface. 
The  probe  enters  through  the  cleft  if  it  is  present,  or  is  insinu- 
ated around  the  swollen  mass  and  finally  conies  in  contact 
with  bare  hone,  which  transmits  a  rough  sensation  to  the 
fingers.  If  the  swollen  mass  is  squeezed,  pus  will  ooze  from 
its  under  surface  into  the  middle  meatus,  or  from  above  into 
the  superior  meatus,  according  to  the  location  of  the  point  of 
dischat^.  Polypi  and  granulation -tissue  are  present  in  some 
rases.  The  discharge  may  come  from  the  ethmoidal  cells  op 
from  the  middle  turbiual  proper.  There  is  a  strong  proba- 
bility of  ass<Kiatcd  ethmoidal  disease  in  these  cases. 

Pro^osis :  Under  proper  treatment  the  prognosis  is  good  in 
the  majority  of  cases.  Spontaneous  cures  rarely  occur.  The 
most  thorough  sut^ical  and  antiseptic  treatment  is  sometimes 
followed  by  but  slight  improvement. 
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Bhinitifl  witb  cariea — treatment :  Carious  booe  and  suppu- 
ratiog  cavities  can  only  be  sneccssfully  treated  by  establisuing 
free  drainage  and  removing  the  carious  tissue.  The  middle 
turbinal  should  be  freely  opened  with  a  sharp  spoou-curette 
and  the  morbid  bone  and  other  matter  removed  ;  or  the  tur- 
binated body  should  be  removed  in  part  or  en  maaae,  thereby 
opening  the  ethmoidal  cells,  which  may  be  explored  and 
opened  still  further  if  necessary-  Free  drainage  is  thus  estab- 
lished and  the  morbid  material  removed.  The  parts  are  open 
to  irrigation  with  antiseptic  fluids  and  the  insumation  of  aoti- 
aeptic  powders. 

The  cold-wire  snare  may  be  used  to  remove  large  portions 
of  the  diseased  middle  turbinated  body.  The  opcnition  may  be 
begun  with  the  curved  scissors,  cutting  from  before  backward. 
The  snare  loop  is  then  slipped  through  the  cut,  and  the  remain- 
ing portion  removed.  After  the  main  body  of  the  middle 
turbmal  has  been  removed  the  ethmoidal  ceils  can  be  explored 
and  their  walls  broken  down  with  a  large  dental  burr  or  sharp 
spoon-curette.  This  may  be  done  at  subsequent  sittings, 
many  of  which  are  often  necessary.  Budding  granulations 
should  be  toiichetl  with  trichloracetic  acid  as  often  as  they  form. 
Antiseptic  washes  and  (wwders  should  be  use«l  daily,  although 
it  is  impossible  to  obtain  asepsis  in  the  nasal  cavities. 

The  ethmoidal  cells  may  be  entered  with  Grunwald's  sharp 
spoon  from  beneath  the  middle  turbinated  body,  working  up- 
ward and  outward,  care  being  exeroised  to  avoid  entering  the 
orbital  cavity. 

This  class  of  cases  requires  great  patience,  the  period  of 
treatment  often  covering  a  period  of  many  months. 

Ohronic  Rhinitis  with  Cysts  and  Abscesses  of  the  Hfddle 
Torbinal. 

Pathology:  The  cysts  occupy  the  body  of  the  middle  turbi- 
nal, and  vary  in  size  from  a  pea  to  that  of  a  hickory-nut; 
their  walls  arc  usually  composed  of  bone  covered  with  mucous 
membrane,  and  their  contents  are  mucus.  The  walls  may, 
however,  be  calcareous  and  their  contents  pus.  Granulations 
are  not  present  inside  the  cysts,  although  they  may  be  upon 
the  outside.      The  contents  may  drain  into  the  antrum  of 
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Higbmorc  and  produce  the  diameter istic  signs  of  empyema  I 
of  that  cavity.  Antrum  disease  slitiiild  always  excite  su»-  I 
picion  of  ethmoidal  or  fnintal  sinus  disease. 

Symptoms :  They  are  those  due  to  pressure  and  obstructio 
— i.  e.,  irritation,  pain,  wide  nasal  hridge,  mouth -breathing,  ' 
etc.     Objectively   it  may  be  shown   that  there  are  adhesions 
between  the  diseased  botiy  imd  the  septum. 

Rhinitis  with  cjrsta  &nd  abscess — treatment:  It  is  about  the 
same  aa  that  described  under  chronic  rhinitis  with  caries  and 
suppuration.  If  there  are  adhesions,  they  should  be  overcome 
by  cautery,  knife,  or  scissors.  After  this  has  been  done  the 
snare  sliould  be  applied  and  the  cyst  removed.  The  true 
diagnosis  is  not  often  made  before  tlic  operation. 


Chronic  Ihy  Rhinitis. 

Synonyms:  Atrophic  Rhinitis;  Simple  Mucous  Rhinitis;  ' 
Oziena ;  Mucopurulent  Hhinitis. 

Etiology :  These  conditions  can  scarcely  be  called  a  disease,  I 
as  they  are  the  results  of  previous  disease,  except  in  those  1 
rare  cases  In  which  the  atrophy  is  primary.  There  are  three  ] 
causes  which  seem  to  cmbrjeo  most  of  the  facts  in  the  etiology.  ' 
They  are  as  follows : 

o.  A  ttimple  atrophic  process  which  is  not  dependent  upon 
some  other  local  disease  of  the  mucous  membrane.     Mcissner 
holds  that  ozfpna  (see  below)  is  due  to  (primitive)  a  broad, 
shallow  nose  and  congenital  development  of  pavement-epi-  • 
thelinm  instead  of  the  columnar  {mK<^s-pr(xlucing)  variety,       ] 

ft.  Pressure  necrosis  from  diMenfion  of  the  bloodvessels,  aa 
in  chronic  engorgement  of  the  erectile  tissue.  This  is  a  cyan- 
otic congestion,  the  general  circulation  participating  in  the 
sluggish  venous  flow.  The  mucosa  covering  the  vessels  Is 
kept  npon  a  constant  stretch  ;  and  pressure-atrophy  results  aa 
in  red  atrophy  of  the  liver.  j 

c.  Selerolle  atrophy  due  to  preexisting  inflammation  in  ] 
which  connective-tissue  cells  or  fibres  am  deposited.  These 
after  a  time  contnict  and  cut  otT  the  blood-supply  and  choke 
down  the  glandular  structure  of  the  membrane.  Thus  atro- 
phy is  established  and  functional  activity  diminished  or 
destroyed. 


a.  Simple  Atrophic  Rhimtia. 

Simple  atroi)liy  may  take  place  in  the  naaal  mucous  meni' 
branf  as  well  as  elsewhen>  In  the  body. 

Tbe  etiology  is  not  clear,  and  yet  it  is  j)n)btilile  that  it  is  c]ue 
to  the  presence  of  some  irritant  in  the  blood,  an  in  Eyphilis, 
tuherculuglH,  scrofula,  etc.  At  any  rate,  the  terminal  nerve- 
endings  are  degenerated  and  nutrition  modified. 

The  treatment  slioulil  \>e  addressed  to  the  constitutional  dys- 
crasite,  upon  the  disappearanoe  of  which  the  atniphic  and 
ozojnic  processes  will  improve  or  di:iuppc'ar. 

b.  Atrophic  RhiHitis  Dim  to  Pressure  {C)janotic  Engorgement). 

Etiology :  (a)  There  is  some  lesion  of  the  heart,  kidneys, 
liver,  or  lungs  which  causes  a  damming  back  of  the  venous 
blood  upon  the  nasal  niuaius  membrane  as  well  as  elsewhere 
in  the  body,  (i)  Organs  thus  afi'ected  do  not  eliminate  the 
waste-products  as  rapidly  as  they  should,  and  they  are  re- 
tained in  the  blood,  where  they  act  as  irritants,  exciting 
inflammatory  reaction  of  a  low  (jrade.  These  two  factors 
account  for  the  phenomena  known  as  pressure-utrojihy  as 
it  occurs  in  the  nasal  mucosa. 

Atrophic  rhinitis  due  to  pressure — symptoms:  Altlioiigli 
tliere  is  true  atrciphy,  the  membrane  is  congested  to  such  a 
degree  th.it  there  is  nasal  stenosis.  The  mucosa  of  the  nose 
is  boggy,  purplish-red  in  color,  and  inflamed.  The  ozienic 
odor  may  be  slight.  There  is  an  exudation  from  the  engorged 
vessels,  but  it  is  not  a  true  mucous  secretion.  The  skin  of 
the  nose  may  l>e  red.  There  is  a  sense  of  fulness  across  the 
bridge,  and  frontal  headache  is  commonly  present.  The  con- 
junctiva may  be  injecfetl  and  attendwl  by  an  overflow  of 
tears. 

Kyle  refers  to  a  case  due  to  oi^nic  mitral  lesion.  1  now 
have  a  case  of  this  character  in  which  the  whole  mucosa  of 
the  upper  respiratory  tract  is  cyanotic  ;  the  tonsils  are  en- 
larged and  marke<lly  blue  from  cyanotic  congestion. 

Prognons:  I'his  will  depend  uiHm  the  cundiility  of  the 
lesion  giving  rise  to  the  cyanotic  <'ongestion. 

It  is  obvious  that  the  treatment  in  many  cases  must  be  pal- 
liative only. 
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C.  Atrophic  iihinitis    J)ue    to  Svleronis. 

EtiologT:  All  the  causes  given  under  the  various  t^pes  of 
catarrhal  rhinitis  may  act  as  causes  of  this  type  of  atrophy. 
The  inflammation  attending  tliem  is  follo»e<l  by  a  deposit  of 
iibrous  connective-tissue  cells,  which  cut  o£F  the  blood-supply 
and  choke  down  the  glandular  tissue.  The  functional  activity 
is  gradually  lost  and  tlie  true  mucous  elements  of  the  raera- 
branc  finally  diaapjwar.  The  secretions  become  thick  and 
inspissated.  They  dry  upon  the  surface  of  the  membrane, 
where,  through  some  change  or  other,  they  develop  the  ozcenic 
oihr.  Various  theories  ha\e  been  advanced  in  explanation 
of  the  odor,  but  none  of  thcin  is  proved.  Among  them  are 
the  following,  which  are  suj^estive  it"  not  conclusive; 

TheoriGB  as  to  the  origin  of  tlie  ozsnlc  odor : 

a.  Simple  decomposition  of  the  mucopus. 

tt.  Degenerative  changes  in  which  certain  fatty  acids  are 
liberated  which  give  rise  to  the  odor. 

f.  The  presence  of  certain  bacteria,  as  the  Bacillus  fcetidus. 

Ozana  as  a  srmptom:  Oiucna  is  not  a  disease,  but  a  .sign 
nf  certain  disc;i,-^'d  conditions.  Its  primary  meaning  is  a 
"stench,"  antl  it  is  in  this  sense  that  it  is  here  used.  The 
fetid  odor  is  associated  with  an  inspissated  secretion,  which  is 
seen  in  the  form  of  greenish  crusts  covering  the  whole  of  the 
naftal  mucous  membrane.  There  are  certain  other  peculiar 
conditions  associated  with  it,  especially  in  those  cases  in  which 
there  is  marked  atrophy  of  llie  mucosa.  For  in.<4tance,  the 
nose  is  broad  and  flat,  the  tip  somewhat  elevated,  and  the 
blood  nniemic.  The  nniemia  is  secondary  and  not  primary  as 
in  chronic  rhinitis  with  collapse  of  the  erectile  tissue.  The 
absorption  of  aeplic  material  and  the  loss  of  the  respiratory 
functions  of  the  nose  are  pn)l)ahly  the  chief  causes  of  the 
nnicmia.  Tt  is  a  well -recognized  fact  that  in  olHttniction  from 
the  presence  of  jwstiiasal  ailcnoids  there  is  antcinia,  wliich 
quickly  disappears  after  their  removal. 

The  nzieua  of  itiiphUk  is  somewhat  different  from  that  due 
to  ofher  causes.  The  oilor  is  more  offensive  and  the  secretion 
richer  in  broken-down  and  necrotic  ilfhria.  The  mueous  mem- 
brane becomes  atrophic  in  tlie  later  stages,  and  after  a  longer 


period  tlie  secretion  and  foiil  odor  may  spontaneously  di* 
apixar  and  leave  a  comparatively  clean  but  selenitic  tiienirJ 
brane. 

The  07^nio  odor  tends  to  disappear  gpniita  neon  sly  after  a 
numljcr  of  years,  henue  is  a  sell-limited  symptom.  The 
mucous  membrane,  however,  is  left  very  niiicli  (lama^e<I.  Ita 
Listol<^ic  character  and  physiologic  function  are  cliaiigHl  or^ 
entirely  lost. 

Atrophic  rhinitis  due  to  acleroaiB — symptoms :  The  symptomQfl 
vary  with  the  state  of  advancement  and  activity  of  the  pro 
ess.     The  clinical  i>icture  usuiiUy  pri'seiits  the  features  as  sei 
in  the  comparative  table  given  Ih-Iow.     This  i.-i  adapted  froifl 
MacDonalu's  work  on  DUcasve  of  the  Nose  : 


1.  Chiefly    in  HQiBtnic   ' 
Tlic  aDEemia  is  primary. 


2.  No   peculiarity  of  piiyeiog- 
nomy. 

3.  Mucous  membrane  ansmic. 

4.  OollaiNte   of   crectilu   tissue ; 
no  tendency  to  alro|ihy. 

5.  No  ukerntion. 


C.  Always  Ijiljitorul. 

7.  Spiiiliineous     cure      if     the 


8.  Olfaction  not  nffected. 

9.  No  characlerislic  odor. 

10.  Little  or  no  iucrUHtation  ;  if 
prcKeiit,  is  limited  to  the  anterior 

third  of  the  middle  lurUiiials. 


1.  aiiefly  in  ivnmen  and  ehitl 
dren ;  all  subjeetiibwoiiieantetni&l 
The  antrmia  in  secondary  to  iiaW 


2.  Smalt,   sunken,    wide    i 
with  wide  nssftl  fossie. 

3.  Mueous  memhrnne  anaimic. 

4.  Collapseof  thoerectileti88Ue(9 
tendency  to  atrophy  of  ihe  mucotoi  J 
membrane.  I 

5.  No  perceptible  sujier&dat  J 
ulcer,  except    from    pickuig    thai 

6.  Usually  bilateral;  may  be  1 
unilateral. 

7.  After  simie  yeare  there  is 
tendency  to  improvement  of  symtt-  i 
toms.    The  oztenic  symptoms  Am-  J 
appear  and  the  atrophy  becomes  1 
more  complete. 

8.  Olfaction  is  lost. 

9.  Breath  typically  owenic 

10.  Cruals  ecjually  distributed  ' 
over  every  portion  of  the  mUGOQS   1 


Atrophic  rhinitis  dne  to  sclerosis — treatment :  When  seen  ia 
the  early  Rtage,  the  treatment  should  niui  at  (a)  the  removal   i 
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of  the  causes  of  tlie  inflammation  that  produce  the  sclerotic  • 
procoes;  and  {U)  intrauaHal  I'U'unlioess. 

a.  The  causes  of  tlie  inflammation  are  numerous.  Some  have 
already  been  considered  under  acute  ciitarrlial  and  infective 
rhinitis,  chronic  catarrhal  rhinitis  with  tumefaction  and  tur- 
gescence  of  the  erectile  tissue;  or  with  congenital  primitive 
Dose  and  pavements-epithelium.  Others  are  traumatism,  de- 
Fio.  90.  I 


flection,  and  other  ohstructive  afTectiona  of  the  septum.  By 
llie  removal  of  these  exciting  causes  of  the  inflammation  the 
sclerotic  process  is  checked  or  stopped  alt^^ther. 

6,  Intramtgal  pfeanlhcaa  Ja  obtained  by  the  use  of  antiseptic 
douches  containing  a  lilwral  amount  of  mild  alkalies  in  them 
to  soften  and  dissolve  the  crusts  and  tenacious  mucopus.  A 
solution  of  8  grains  of  sodium  bicarbonate  to  the  ounce  of 

an— Eye. 
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water  as  hot  as  can  be  borne  slintikl  be  forcibly  injected  intfl 
tlio  nostrils  at  frequent  intervals  dnriiig  the  day.   The  WhttaltS 
Tatiini  nasal  dnnehc(Fig.  90)  is  well  adapted  for  tliis  pais, 
pose.     The  jmtient  should  be  intttriicted  to  clear  the  i 
blowing  after  each  injcrtion.     The  injection  should  be  au-1 
ministerctl  by  tlie  ]ihysician  at  first,  as  the  patient  will  not 
or  cannot  tliin'ciii^hly  cleanse   his  nose.     After   freeing  the 
nostrils  friiiii   i-ru-^ls  ;uicl    tenacious  mucus  a  warm   antiseptic 
aqueous 'soliitiun  of  burax,  soiliuiu  bicarbonate,  oleum  euca- 
lypti, carbolio  acid,  glycerin,  and  alcohol  should  be  injected  ■ 
into  the  noBtrils.     A  two-ounce  hard-rubber  syringe  is  well  1 
adapted  for  this  piirjiose,  as  considerable  force  is  necessary  to-1 
dihlodge  tile  crusts. 

Sometimes  is  is  exijedient  to  introduce  cotton-wool  saturated  A 
with  an  aqueous  or  glycerin  solution  of  ichthyol.  Aflery 
twenty  to  tliirty  minutes  the  cnists  will  be  softened  and  d&-J 
tached  from  the  mticons  membrane.  They  are  then  easily'! 
removed  by  blowing,  and  the  use  of  a  cutton-wonnd  probe^fl 
The  nose  shonld  then  be  douched  as  already  described.  Thitjl 
course  of  treatment  if  faithfully  carried  out  will  bring  abt 
great  relief  in  a  laige  number  of  cases. 

Mildly  astringent  stimulating  solutions,  or  powders,  ara] 
sometimes  of  value  in  overcoming  the  local  pus  infection.! 
Powders  with  5  to  20  per  cent,  of  silver  nitrate,  or  1 :  2000'] 
trichloracetic  acid  solution  may  be  used  fur  this  purpose.  J 

Associated  sinus  disease  should  be  treated  as  describedj 
under  Ai.vf>i»<)fy  Shimtrf. 


Syphilis  of  the  Nose. 

Primary  infection  fif  tlie  nose  is  rare. 

The  secondary  symptoms  rarely  show  themselves,  althoii^ 
miii'iins  patches  huvi'  been  observed  in  the  anterior  nares. 

The  second  stage  may  he  manifested  as  an  exanthema  of  the 
nasat  mucous  membrane,  the  patient  seeming  to  suffer  from  an 
a^ravaled  "cold  in  the  liead."  In  infants  an  obstinate 
catarrh  shouhl  arouse  suspicion  of  specific  disease.  In  in- 
fantile cases  there  is  profuse  secretion  whicli  becomes  dried, 
forming  crusts  in  the  nose.     The  bridge  of  the  none  is  flat. 

The  tertiary  stage  may  come  quite  early,  necrosis  of  bone 
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Iiaviiif;  occurred  at  the  seventh  month  aftor  the  primary 
intVftioii.  It  usually  occurs  at  from  two  to  live  years  after 
iiitcction. 

The  tertiary  Btage  affecting  the  .sL>|itum  in  adiiltfl  is  accora- 
panici]  by  little  or  no  pain.  If  it  affects  the  inferior  tiirbi- 
nal,  a  boring  pain  is  present. 

The  treatment  shouli]  be  about  the  same  as  for  syphilis  in 
other  jtaris  of  the  botly-  The  following  prescription  should 
be  used  during  the  administration  of  mercury  : 

1^,  I'olassii  ehloratis,  gr.  xc-cxx  ; 

Glycerin.,  3ij ; 

Aqua-,  ad  ^x. — M. 

Sig.  To  be  Msed  as  a  mouth-wash  in  syphilis  during  the 
administration  of  mercury. 

Infantii  with  syphilitic  coryza  should  be  fed  with  a  bottle, 
and  the  syrup  of  the  iodide  of  iron,  cod-liver  oil,  and  mercury 
l>e  gi%'en.  The  nostrils  should  be  kept  fret;  from  crust- 
thick  mucus  by  means  of  an  alkaline  spray. 

Sequestra  of  neenjsed  bone  shordd  be  carefully  rem 
through  the  anterior  nares.  The  horrible  odor  may  be  some- 
what overcome  by  a  douche  of  2  per  cent,  carlmlic  loti 
Where  there  is  extensive  ulceration,  employ  calomel  funii^ 
tion  by  means  of  an  apparatus  consisting  of  a  porcelain  tube 
in  which  some  of  the  powder  is  heat«d  over  a  spirit-lamp. 
In  the  meanwhile  a  gentle  current  of  air  should  bo  forced 
through  the  tube  with  a  hand  bulb  or  com  pressed -air  chamber. 
Where  there  is  a  deep  ulceration  the  following  prescription 
should  be  applied : 

I^.  Liq.  hydrai^.  nitratis,  rjj-iv; 

Aquffi,  q.  s.  ad  3j- — M. 

Sig.  To  bo  applied  to  the  sloughing  ulcer  of  tertiary 
syphilis.  As  the  applicatiim  is  very  painful,  cocaine  should 
first  lie  applied. 

If  in  spite  of  the  foregoing  treatment  the  rapid  destructive 
process  continues,  inunctions  of  niercurj-  should  be  us<?d. 
The  excoriations  which   occur  on   the  up[wr  lip  iii  syphilitic 


ozicna  find  m  syphilitic  cnryzu  of  mrnrits  ghuiiltl  be  frcqiioatli 
trcatctl  witli  un  uiiitnicnt  «>ntuiriiiig  SO  grains  iif  z'mc  oxii 
and  2  grains  of  niorpliitiu  acetate  to  the  ounce  of  vaseline. 

Tnberciilosis  of  tbe  Nose. 

OcGuirence :  Abont  twenty  autlieutic  cases  of  tuberculosis 
have  been  reiwrted.  The  author  has  seen  one  such  case  affect- 
ing the  cartilaginous  imrtioii  of  the  septum.  The  condition 
is  rarely  primary.  The  author's  case  seemed  to  be  primary, 
having  existed  for  eight  years  without  dgn  of  tuberculosis 
in  any  other  part  of  tlie  body.  The  septum  is  the  favorite 
location,  although  the  inferior  turbinal  may  be  affected. 

DuigiLosis :  Microscopic  exaniination  of  the  tissue  for  tuberole 
bacilli  should  be  made. 

In  the  author's  case  the  microscopic  examination  wa.s  nega^ 
tive-  (luinea-pig  inoculations,  however,  developed  tubercle 
bacilli  in  great  abundance.  During  the  warm  summer  months 
the  ulcer  would  almost  entirely  heal.  In  November  or  De- 
cember it  would  begin  to  spread,  and  wsw  attended  by  slight 
pain.  The  appearance  of  the  ulcer  changeil  nijiidly  from 
time  to  time. 

The  tubercular  nicer  is  no<lular  and  of  a  grayish  ooloiv 
while  those  of  lupus  are  red  and  irritable  in  ap|>earance.  The 
ulcerative  process  is  much  slower  than  in  syphilis.  It  ig 
usually  locate"!  upon  the  csirlilaginous  iiortion  of  tlie  septum, 
while  in  sy]iliilis  the  boiiy  (wirtion  is  atiectiil. 

Tii1)erctiiosis  of  the  nose — treatment:  This  should  be  gen- 
eral and  local,  f'reosole  should  be  given,  beginning  with 
3-drop  doses  three  times  a  day,  gradually  increasing  the  don 
to  10  or  15  minims  or  to  the  (Ktint  of  toleration.  Cod-liver 
oil,  iron,  and  the  syrup  of  the  hypophosphites  should  be  gix-en 
as  for  general  tuberculosis. 

The  local  Irealment  consists  in  eurettement  with  a  sharp 
spcHm,  followed  by  the  upplication  of  a  50  per  cent.  soluliuD 
of  lactic  acid.  A  5  or  10  per  cent,  solution  of  menthol  in 
olive  oil  may  be  used  locally  as  a  ]>alliativc  measure. 

Tuberculin  is  of  very  doubtful  value. 

In  spite  of  all  trcatiiient  there  is  a  strong  tendency  toward, 
a  recurrence  of  the  disease. 
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LvpOB  of  the  Noae. 


The  etiology  of  this  uffectinn  is  closely  allied  to  tuberculosis 
of  the  nose,  but  has  a  soniewhat  differeDt  cliiiieal  aspect. 
Liipu.s  of  the  D1UCUUS  membrane  of  the  nose  is  usually  sec- 
oniiary  to  and  associuteil  with  a  similar  affection  of  the  skin 
of  the  face.  The  nodules  are  about  the  size  of  a  pin-head^  ' 
while  those  of  tuberculosis  are  larger.  The  tubercular  nod-  ' 
nies  tend  to  coalesce,  while  those  of  lupus  have  no  such  tcnd- 
eni-y.  The  nodules  are  red  and  irritable  in  appearance, 
while  those  of  tuberculosis  are  grayish  in  color. 

Treatment:  Tunics  aud  potassium  iodid  are  of  some  value, 
but  energetic  local  treatment  is  more  effective.  Cnrettement, 
followed  by  the  application  of  the  electric  cautery,  chromic, 
or  lactic  acid,  is  probably  the  most  reliable  methoti  of  proce*!- 
ure.  The  bypodermatic  administration  of  tuberculin  effects 
a  temporary  cure  iu  some  cases. 

HASAL  POLYPUS. 

They  are  usually  located  on  the  free  border  of  the  middle 
turbinal  or  on  the  outer  wall  of  the  middle  meatus  about  the 
lips  of  the  hiatus  semilunaris  (Fig.  91).  They  rarely,  if 
ever,  grow  from  the  septum  or  inferior  turbinated  bo<ly. 
The  mucous  membrane  of  the  ethmoidal  cells  sometimes  un- 
dergoes poIypoi<l  degeneration,  which  is  attended  by  suppura- 
tive dischai^  and  perforation  of  the  middle  turbinal  walls. 
In  these  cases  the  polypi  may  grow  entirely  from  the  eth- 
moidal celts  and  protrude  into  the  nasal  cavity. 

The  etiology  is  but  little  understood.  Various  explanations 
have  been  offereil,  but  none  of  them  satisfactorily  explains  the 
origin  of  the  growths.  As  they  are  often  found  with  suppu- 
rative ethmoiditis,  some  have  held  that  alt  nasal  polypi  are 
due  to  necrosing  ethmoiditLs.  Stilt  others  have  observed  that 
nasal  polypi  are  preceilcd  by  an  (edematous  condition  of  the 
middle  turbinal,  and  have  advanced  the  theory  that  they  are 
the  result  of  chronic  cedema  of  a  liyporplastic  mucosa.  They 
.  are  more  common  in  men  than  in  women,  and  usually  occur 
after  the  twentieth  year  (see,  also,  pp.  297  and  331). 

Nasal  polTPoa — BTrnptoma:  If  tlie  growths  are  small,  the 
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aubieciive  symptoms  may  be  . 
and  are  lai^'  e 


ilight.  If  they  are  numeral 
igli  to  obstruct  the  respiratory  tract 
nose,  a  pronounced  nnsal  tone  (iliminislicd  resonance) 
moutli-breathing  form  the  chief  sympt^ims.  The  patient 
sometimes  feels  the  growths  tapping  back  and  forth  during 
respiration.  If  nasal  stenosis  is  complete,  gn-at  unrest  an< 
anxiety  possess  the  patient.   Olijt'ctivtly  the  growth  appears  ai 


lumeraus^^^l 
ct  of  the^^H 
nee)  and  ^^^ 


Onlar  wall  uf  ihe  right  u«m1  envlly,  exhibHiog  Ihree  iwln>l-    (Zuckerksndl.) 

a  pe-arlv,  grayiah-blne  translucent  tnmor,  pendant  from  the   , 
refrinn  "of  the  middle  turbinal.     It  is  freely  movable  with  t 

Nasal  polypna— treatment :    Various   local   reme<lies   havo  I 
been    sugpesUd   and   tried    for   the   pnrpose  of  causing  the   , 
tumors  to  atrophy  or  slough  away.     Among  tht»e  may  be   ' 
mentioneil  the  submucous  injection  of  a  few  minims  of  10 
per  cent,  solution  of  carbolic  acid  in  glycerin  ;  or  a  saturated  j 


TREA  TMENT. 


311   ' 


solution  of  tannic  acid.  The  author  in  his  earlier  experience 
used  these  remedies  in  cases  in  whicli  there  was  but  a  single 
tumor  with  very  guod  results.  The  blood-supply  of  the 
growtli  i»  thus  cut  off,  the  tumor  sloughing  away  within  a 
few  days. 

The  tmrgieal  removal  of  the  growths  la  ao  Bimplo  that  It 
seems  useless  to  resort  to  other  methods  of  treatment.  Tlie 
fold-  or  hot-wire  snare  affords  the  most  practtwd  and  effec- 
tive method  of  treatment.     After  the  application  of  a  •>  per 


cent,  solution  of  cocaine  to  the  mucous  membrane  of  the 
midille  turbinated  body  and  middle  meatus,  the  wire  loop 
should  be  insinuuted  around  the  growth  as  near  its  point  of 
attachment  as  iM)ssible.  The  loop  should  then  be  gradually 
tightened  and  the  growth  thus  removed.  The  liase  of  the 
growth  should  be  cauterized  immediately  after  the  operation, 
op  within  a  few  days,  to  prevent  recurrence.  If  the  hot 
wire  is  used,  cauterimtion  is  accomplisheil  at  the  time  of  the 
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operation.  Twisting  off  the  growth  witii  forceps  is  a  harba-  I 
rolls  and  obsolete  methoil  of  treatment  which  is  meutioned  j 
only  for  the  purpose  of  condemning  it. 

If  the  middle  turbinate  bono  and  ethmoid  cells  are  di9 
eased,  a  portion  of  the  Iwne  should  be  inclnded  in  the  I 
loop  and  removed  at  the  same  time.  The  after-treatment  i 
shonhl  consist  of  antiseptic  sprays  aud  douches  and  the  in-  I 
sufflatioQ  of  aristol  or  nosopheu  until  the  reparative  process  ] 
is  complete.  | 

In  some  cases  the  foregoing  methods  are  not  sufficiently  ! 
thorough  tn  remove  all  the  budding  granulations  and  polypoid  I 
masses.     The  mucous  membrane  and  pos.si!)ly  the  ethmoid  ' 
bone  and  cells  should    he  curetted  with  Griinwald's   sharp 
spoons,  shown  in  Fig.  92.     The  operation  is  not  simple,  ana 
should  be  undertaken  only  after  a  tliorongh  familiarity  with 
the  regional  anatomy  of  the  parts  is  acquired.     There  is  some 
danger  of  penetrating  the  orbit,  and  even  the  cranial  cavity, 
as  the  ethmoidal  walls  are  thin  and  in  case  of  chninic  suppu- 
ration very  niucii  softened  or  necroscil.     To  the  experienced  I 
o[)erat4)r,  who  knows  the  limits  and  location  of  the  ethmoidal 
cells,  these  precautions  seem  trivial;  but  to  the  beginner 
to  the  inexperienced  nasal  sui^eon  they  are  of  considerable 
importance. 

NASAL   AOCESSOBT   SIKtrSES. 

Location:  Pneumatic  .sipaces  linwl  with  mucous  membrane 
open  into  the  nasal  chambers.  They  are :  {fi)  the  antrum  of 
Highmore,  or  maxillary  sinu.s;  (b)  the  frontal  sinus;  (c)  the 
anterior  and  middle  ethmoidal  cells;  (d)  the  posterior  eth- 
moidal cells  ;  and  (e)  the  'Sphenoidal  cells. 

They  communicate  with  the  nasal  chamber  through  small 
openings,  and  the  mucous  membrane  lining  them  is  continu- 
ous with  and  similar  to  that  of  the  nose.  The  lachiyraat 
dnct  may  lie  spoken  of  as  an  accessory  sinus,  but  will  not  be 
so  treated  in  this  work,  It  opens  into  the  inferior  meatus  jiist 
r  the  anterior  end  of  the  inferior  turbinate<l  bodv.  The 
antrum  of  Highmore,  frontal  sinus,  and  anterior  and  middle 
ethmoidal  cells  open  into  the  middle  meatus.  The  anterior 
ethmoidal  cells  and  frontal  sinus  ojm'u  directly  into  the  in- 
fnndibulum  which  drains  into  the  middle  meatus.     The  poo- 
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terior  ethmoidal  cells  and  sphenoidal  sinusca  open  into  the 
superior  meatiiM.  These  imints  are  of  practical  vuliie  in  dif- 
ferentiating between  empyema  involving  tlie  various  sinusies. 
It  is  comparatively  easy,  and  therefore  rather  common,  to 
diagnose  cmpyemu  of  the  antrum  and  frontal  sinuses;  but  it  | 
is  mnch  more  diBi(;nlt  to  diagnoR-  empyema  of  the  ethmoidal 
and  splienuidal  s' 


Acnte  Sinnsitis. 

STinptoms :  There  is  supraorbital  headache;  pain  in  the 
globe  of  the  eye;  deafness,  tinnitus,  and  earache  are  often 
present;  the  symptoms  do  not  yield  to  the  usnal  remedies  for 
nervous  headache,  but  thoy  ilisappear  s  [ton  tan  eon  sly  after 
some  days ;  or  empyema  develops.  If  empyema  develops, 
the  pus  usually  discharges  into  the  nasopharynx,  and  is  often 
erroneously  regarded  aA  a  nasopharyngeal  catarrh.  The  exter- 
nal signs  are  not  marked  in  any  of  the  acute  non-suppurative 
inflammations  except  in  frontal  BinueitU,  in  which  the  eyelida 
may  be  twlematous,  and  lachrymation  and  closure  of  the  tear- 
duct  arc  present.  Rhinoscopic  examination  under  cocaine, 
causing  collapse  of  the  mucosa,  reveals  a  I>oggy  red  membrane, 
with  ecchymotic  spots.  The  facial  expression  is  dull,  listless^ 
and  fatigued.  The  forehead  and  checks  ofien  perspire  freely. 
The  temiKTalure  is  slightly  elevated. 

The  prognosis  in  general  is  good.  It  is  modified  by  the  f()l-  ' 
lowing  conditions :  (n)  As  the  natural  course  of  the  disease  is 
about  eiglit  ilays,  early  treatment  is  essential  to  the  best  results. 
If  not  prom|)tly  relieved,  it  may  become  subacute  or  chronic,  , 
and  correspondingly  difficult  of  removal,  (h)  An  acute  inflam- 
mation limite<l  to  the  antrum  is  usually  mild  and  terminates 
favorably,  (f)  The  posterior  wall  of  the  frontal  sinus  is  thin 
and  sometimes  absttnt.  Frontal  sinusitis  is  therefore  liable  to 
be  complicated  by  brain  or  meningeal  abscess,  (rf)  The 
ethmoid  colls  are  in  intimate  connection  with  the  cranial 
cavity  and  the  orbit,  and  the  danger  of  basilar  meningitis 
should  not  be  overlookeil,  (c)  The  sphenoidal  sinuses  are  in 
intimate  connection  with  the  cavernous  sinuses,  and  inflam- 
mation in  this  region  niay,  therefore,  be  complicated  by  throm- 
bosis of  the  sinus. 
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Acute  ainnsitis — treatment:  This  in  about  the  same  a.s  for 
acute  rhinitit!.  Tlie  reniodics  sliuulO  lie  vigorously  ]ius)ic(1, 
and  every  precaution  taki-n  to  prut42ct  tlie  patient  from 
draughts  and  inclement  weather. 

Ohronic  Sinasitis. 

Varieties:  The  chronic  inflammation  may  be  catarrhal, 
dropsical,  pnnilent,  or  cystic,  according  to  the  stage,  location, 
and  origin  of  the  di.^ease.  The  co.tarrhal  variety  is  but  ft  con- 
tinuation <jf  the  acute  catarrhal  type.  The  dropsical  is  a  j 
result  of  the  lessened  resistance  of  the  bloodvessels.  The  i 
purulent  is  a  late  stage  of  the  nmcous  or  dropsical  in  which 
the  secretions  and  exudates  have  become  infected.  The  cyttic 
variety  is  rare,  and  its  etiology  but  little  understood. 


Empyema  of  tha  Antram. 

Etiologr:  Authoritio,-;  dilfer  aa  to  the  most  frwiucnt  cause 
of  suppurative  iuflanimatiun  of  the  arilruiu.     In  tlie  author's  , 
opinion  it  is  uannlly  some  form  of  intranasal  disease,  which 
obstrurts  the  ostium  niaxillare.     Older  authorities  and  some 
recent  ones  gives  «»■(>«  of  the  first  and  second  molars  the  first   ' 
place.     Careful  examination  of  the  teeth  and  nose  should  be  ] 
made  in  every  case.     If  a  curious  n>ot  is  the  cause,  it  can   ] 
iisually  l»  demonstrated  by  the  application  of  hot  and  cold 
metals  to  the  crown  of  the  alle«;ted  tooth,  pain  being  thereby 
produced.     Tupping  the  tooth  will  show  tenderness  if  caries 
IS  present.     If  there  is  an  abscess  at  the  root,  it  will  protnulM 
beyond  the  oilier  teeth,  so  that  in  closing  the  month  the  elon- 
^ted  tooth  will  be  painful.     If  there  is  caries  at  the  root,  the 
crown  will  have  a  dull,  lifeless  ai)pearancc. 

The  conditions  of  the  nrwp  most  liable  to  cause  empyema 
of  the  antrum  are  p*>lypi,  hy[iertropliy  of  the  middle  turbi- 
uals,  acute  rhinitis,  Influenza,  and  suppurative  discaw  of  the 
frontal  and  anterior  ethmoidal  sinuses.  Polypi  growing  from 
the  middle  turbinnls  and  the  lips  of  the  hiatus  i^milnnaris 
often  ol.slruct  the  ostium  niaxillare.  -Add  tn  this  the  swelling 
an<l  infei-lion  attending  an  acute  rhinitis  and  influenza,  and  the 
conditions  are  ideal  for  the  development  of  antral  disease.     If 


EMPYE^fA    OF  THE  ANTRUM. 


315  ' 


there  is  suppumtion  of  the  frontal  sinuses  or  anterior  eth- 
moidal cells  (both  of  which  disclmrec  into  the  iDfundibulum   , 
leading  from  the  frontal  sIduscs  and  ending  near  tlie  ostium  J 
niaxillare),  the  pus  may  enter  the  antrum,  which  thus  appears  j 
to  he  the  primary  seat  tjf  disease,  while,  in  fact,  it  is  but  a 
refeptaclo  for  the  pns  dischat^d  from  aljove. 

Empyema  of  the  antrmn — sjrmptoma  :  If  there  is  retention 
of  pus,  the  signs  nf  tension  are  present,  viz,,  severe  pain  in 
the  teeth  of  ttie  upper  jaw  ;  the  osseous  walls  of  the  antrum 
are  diBtende<^1 ;  the  abscess  may  tmint  tiiward  the  mouth,  nose, 
or  orbit.  If  pointing  towanl  the  nose,  the  outer  wall  of  the 
nose  will  bulge  toward  the  septum.  If  toward  the  orbit,  there 
will  be  more  or  less  exophthalmo.'?. 

If  drainage  is  frae,  there  is  unilateral  discliai^  of  pus  from  1 
the  nose.     The  {tntient  complainB  of  a  chronic  cold.     The  j 
mucosa  of  the  nose  is  somctimea  swollen  from  the  Irritation  I 
resulting  from  tlie  constant  discharge  of  jtus,  and  causes  more 
or  less  nasal  stenosis. 

The  patient  complains  of  a  bad  smell  (parosmia)  or  taste  in  ] 
the  mouth.     Upon  inspecting  the  nostril  the  mucosa  is  red  I 
and  swollen.     Poly|ii  growing  from  the  middle  turbinals  and  I 
hypertrophy  of  the  inferior  tnrhinals  may  be  present.     The 
polypi  may  he  a  result  of  the  irritation  fniin  the  flow  of  pus 
through  the  oslinni  maxilhire  ;  or  they  may  be  the  cause  of 
the  suppurative  iuHammation.     Yellow  pus  will  be  noticed  in 


the  region  of  the  ojHining  just  under  tlie  anli'rior  end  of  the  j 
middle  turbinate  body.     After  this  is  wijied  away  it  may  be  I 
seen  to  recur  iu  a  few  minutes  if  the  patient  places  his  bead  ] 
between  his  knees,  or  inclines  it  towartl  the  unaffected  8i<Je. 
When  the  diagnosis  is  in  doubt  the  antrum  should  be  aspi- 
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rated  by  puncturing  the  outer  wall  of  the  nose  with  a.  curved  1 
trocar,  or  heavy  hollow  needle  attached  to  a  small  syringe.        I 

A  five-candle  power  electric  lamp  (Fig.  93)  placed  in  the  J 
mouth  of  the  patient  sIiow!4  by  transillumination  the  prescnoe  f 
or  absence  of  pus  or  other  opminc  matter  in  the  antrum.    The  ] 
test  should  be  made  in  a  dark  room,  preferably  one  with  walls 
painted  black.     The  affected  antrum  will  not  transmit  light 
so  well  as  the  one  of  the  unatTected  side,  heoce  will  appear 
darker  and  less  luminous.     Sometimes,  owing  to  overdevelop- 
ment of  the  bony  walls  of  one  side  there  will  be  the  same 
dilference   in  transillumination.     This  fact   should  be  borne 
in  mind,  otherwise  an  incorrect  diagnosis  may  be  made. 

Antrum  of  Higlimore — empyema — treatment:  The  treatment  i 
should  be  varied  according  to  the  etiology.  If  a  carious  tooth  i 
is  the  cause,  it  should  be  removed.  If  polypi  or  hypertrophy 
of  the  middle  turbinated  body  cause  it,  they  should  receive  j 
appropriate  surgical  attention.  If  suppurative  disease  of  tba  \ 
other  accessory  cavities  is  present,  it  should  be  cured  before  a 
favorable  termination  of  the  antral  disease  is  possible. 

In  addition  to  the  siK>cial  surgical  treatment  just  sn^;ested, 
most  cases  require  free  drainage  and  lavage  through  an  arti- 
Jieiul  openhiff.    The  best  metliod  of  ojieiung  tJie  antrum  varies 
somewhat  according  to  the  iH-cnliarities  of  the  case.    If  a  cari- 
ous tooth  or  root  is  removed,  the  openino;  thus  made  can  be  . 
utilinetl  for  drainage,  the  cavity  Iieing  waslied  out  once  or  twice  I 
daily  through   the  opening.      Warm  antiseptic   solutions  of   j 
boric  acid  or  other  disinfocljint  ehonid  1>e  used,  the  injected  I 
fluid  flowing  off  through  the  nose.     In  obstinate  cases  a  4  per  1 
cent,  solution  of  narliolic  acid  or  a  weak  solution  of  iodine  I 
may  be  used.     If  the  case  is  very  obstinate,  it  will  be  neoea-  | 
sary  to  explore  the  anirnm  fur  polypi  and  granulations. 

In  some  ciises  the  antnim  is  divided  into  several  comparb-  ] 
ments  by  thin  Ihuiv  septa.  It  is  often  necessary  to  open  the 
antrum  with  a  dental  burr  or  chisel  through  the  canine  fossa 
under  a  gcncml  animtthctjc,  and  break  down  the  j«rtitinnB 
befnrc  onmplcte  drainage  and  a.SGpsis  can  l>e  obtained.  The 
o[K'ningslniuId  be  large  entnigh  to  afford  a  view  f  if  the  interior 
aud  llic  intniiliiclion  of  a  finger.  In  a  case  rcctiilly  ii])eraled 
U])"ii  by  tlio  aiilliiir  tlie  antrum  was  comph'tily  filled  with 
piilypi  and  granulation-tissue.     All  the  walls  of  the  nntrum 
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were  thoroughly  curetted  with  a  stout  Volkmann  spoon  and 
the  cavity  packed  witli  sterilized  gauze  moistened  in  the  com- 
pound tincture  of  l)enzoin.  This  dressing  was  not  removed 
until  the  sixth  day.  On  the  sixth  day  the  cavity  was  washed 
with  warm  boric-acid  solution  and  more  loosely  repacked  with 


Fig.  94. 


Mylcs  trocar  and  cannla. 

gauze  moistened  in  the  same.  The  dressing  was  changed 
every  two  or  three  days  thereafter  and  finally  discontinued. 
The  boric-acid  lavage  may  need  to  be  continued  for  several 
weeks. 

Other  methods  of  opening  the  antrum  are  through  the  outer 
walls  of  the  nose  just  under  the  anterior  end  of  the  inferior 

Fig.  95. 


ooo 


Myles  soft-rubber  drainage-tulH's  for  tho  antnira.  The  actual  length  and  the  diam- 
eters of  the  three  sizes  are  shown. 

turbinate  with  Myles  trocar  and  eanula  (Fig.  94) ;  through 
the  alveolus,  above  and  between  the  second  bicuspid  and  first 
molar ;  or  between  the  first  and  second  bicuspids.  Obtu- 
rators made  of  gutta-jxircha,  soft  rubber,  silver,  or  gold  should 
be  worn  to  prevent  closure  by  granulation  (Fig.  95). 

Frontal  Sinus— Empyema. 

Symiitoms :  It  is  usually  associated  with,  or  is  secondary  to, 
some  other  disease  of  the  nose.     The  symi)toms  depend  some- 
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what  upon  whether  there  is  retention  of  inflammatory  matter  1 
within  the  ^inun,  or  whether  there  is  five  drainage  of  the  same  ^ 
through  the  nose.  With  retention  there  are  pain  and  tender- 
ness upon  palpation.  The  pus  usually  Imrrowti  toward  the 
orbit,  where  it  appears  as  a  fluctuating  tumor,  causing  diplopia, 
displacement  of  the  eye,  and  epiphora.  The  sinua  may  be  < 
distended  toward  the  cranial  cavity,  therehy  causing  vertigo,  | 
paralysis,  and  other  cereliml  symptoms,  f^liould  the  cranial  f 
cavity  he  entered,  meningitis,  brain  abscess,  or  phlebitis  may 
occur  and  cause  death  unless  prompt  sut^ical  I'elief  is  afforded. 
Inflammation  of  tlie  frontal  sinus  with  free  drainage 
through  tiie  nose  gives  rise  to  almut  the  »umG  liigns  and  symp- 
toms as  suppurative  inflammation  of  tlie  antrum.  It  is  often 
difficult  to  make  a  diSerential  diagnosis  of  this  type  from 
antrum  disease.  The  more  frequent  occurrence  of  antrum  dis- 
ease and  a  demonstration  of  its  presence  will,  in  doubtful 
cases,  aid  in  arriving  at  a  correct  diagnosis.  Sometimes  there  ■ 
are  swelling  and  tenderness  in  the  frontal  region,  in  which  ] 
case  the  diaenosis  is  easy.  The  use  of  the  electric  lamp  (Fig. 
96)  after    the     manner    descrilwd     under    empyema    of   the  | 


I 
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antrum  will  help  to  clear  the  diagnosis.     The  lamp  should  be  J 
applies)  over  the  sinus  and  the  transilhiminalion  noted,  | 

Frontal  sinus — empyema — treatment:  lit  on.scs  in  which  ; 
there  is  retention  of  the  infliimmatory  pnxlucts,  the  sinus 
should  lie  op<!neil  from  ihc  outside  at  the  point  of  greatest 
bulging  or  along  tlif  upper  or  lower  margin  of  the  eyebrow. 
The  infundibulum  should  then  !«:  oiiened  through  the  external 
oj>ening  thus  made  with  a  blnnt-pointeil  proln'or  small  spoon. 
The  external  wound  should  not  he  allowed  to  close  until  free 
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drainage  is  establislied  through  the  nosf.     The  probe  should  j 
be  pas»«ed  daily   until  the  iut'undiliuhim    remains   itatuloua.  J 
The  wound  should  be  irrigated   with  antieeptic  fluid  (Iwrio-  I 
acid   solution)   through   a   canula  (Fig.  97)  until   a   cure  i 
entahlishcd. 

Where  there  la  free  drainage  throngli  the  nose  it  is  usnally 
unnecessary  to  do  the  external  operation.  In  some  cases  it  i8 
advisable  to  pass  a  stout  proltc  between  tlic  septum  and  the 
anterior  part  of  the  middle  turbinate  body  into  the  sinus,  and 
enlarge  the  opening  thus  made  with  a  small  sharp  spoon.   The  i 

Fill.  07. 


HkrlmftnciBnlarorwuhlngout  tbe  fronttililiiua. 


granuliitions  which  may  tend  tfl  close  the  opening  sliuuld  be  I 
reduced  by  a  bend  of  chromic  acid  fuse<l  upon  the  end  of  a  ] 
probe.  This  nictliod  of  operating  is  attended  by  considerable  ] 
risk  in  the  hands  of  one  inexperienced  in  the  surgery  of  the  J 
nose,  and  under  any  circumstances  requires  patience  and  per-  ! 
severance.  If  mucous  polypi  or  other  morbid  growths  are 
found  in  the  sinus,  they  should  l>e  removed  by  curettcmeut. 


Ethmoidal  Cells — Empyema. 

BTiaptoms:  The  antfrior  otluix^idal  cells  open  into  the  mid- 
dle meatus  throngli  the  infundibuhim,  while  the  po.sterior 
cells  open  into  the  sujierior  meatus.  An  abscess  in  the  eth- 
moidal cells  m.iy  prove  to  be  a  very  serious  condition,  and 
should  receive  the  most  prompt  and  efficient  treatment.  Aa 
the  bony  partition  between  the  cells  and  orbit  is  very  thin, 
there  is  some  tendency  for  the  pus  to  enter  the  orbit  and  pro- 
duce characteristic  svmptnms.  Meningitis  mav  result  and 
death  ensue.     There  may  be  suppurative  ethraoiditis  without 
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retention  or  pressure-symptoms,  the  pus  drj-ing  aod  fonnir_ 
crusts  in  the  middle  meatus,  w)iile  periodiral  attacks  of  painfl 
and  swelling  occur  over  the  infraorbital  region. 

The  diiFerentUl  di&gnoaia  between  empyema  of  the  ethmoidal 
and  other  nasal  accessory  sinuses  is  by  no  means  easy.     A 
careful   exploration  with  a  probe   should   be  made,  hoping 
thereby  to  demonstrate  the  presence  or  absence  of  necrotioJ 
bone.     This  being  done,  the  objective  point  in  the  treatmeirf^ 
is  determined. 

Ethmoidal  cells — emp7ema — treatment:    M^hcn   certain  of 
the  diagnosis,  an  opening  should  be  made  between  the  middle 
and  inferior  turbinate  bodies  with  small  sharp  spoons.     The 
direction  of  the  opening  shouKI  be  outward,  backward,  and 
upward.   After  the  ethmoidal  cavities  have  l)een  reached  they  ■ 
should  be  explored  with  a  probe  for  carious  bone  and  other 
morbid  material,  which  should   be  thoroughly   removed  by  j 
curettement.   Irrigation  with  warm  boric-acid  solution  should  | 
be  practised  in  tlie  after-treatment. 

Sphenoidal  Sinus— Empyema. 

The  etiology  is  obscure. 

The  symptoms  vary  with  (he  degree  and  direction  of  pres»- i 
ure.  There  may  be  dfL'i>-seate<I  ]Kiin,  tinniius,  dizzinesaifl 
exophthalmos,  strabismus,  deafness,  and  sudden  blindnef' 
from  pressure  u[X)n  the  optic  nerve  as  it  jvasses  over  the  sphc 
noid  through  the  optic  foramen.  Pus  tliscbarging  from  thi 
postnares  into  the  vault  of  l\u:  [ihnryux  may  be  regarded  I 
a  sign  of  sphenoidal  or  posleriur  ftlimoidal  empyema. 

Sphenoidal  Bums — empyema — treatment :  The  treatment  is  1 
necessarily   radical.      Free   drainage   and   irrigation   of  the 
sinuses  are  the  objective  points  aimed  at.     My  own  exjierience 
has  been  limited  to  two  eases,  in  Imth  of  which  it  was  impossible 
to  rencli  the  sphenoidal  foramen  ivilhout  first  performing  mid- 
dle turbinotomy.     After  the  removal  of  a  large  jwrtion  of  the  1 
middle   turbinal  a  Eustachian   catheter  was  introiluced  into  1 
the  sinus.     The  sinus  was  irrigated  daily  in  this  manner  for  -| 
several  weeks  until  a  cure  was  etfecteil.     After  having  gained  ■ 
entrance  into  the  sinus  it  should  lie  carefully  explored  with  a 
suitable  blunt  probe  for  necrotic  bone,  neoplasms,  etc.   Theee^  j 
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if  found,  should  be  removed  by  ciirettenient,  a  specially  de- 
vised Bijoon  being  required  for  the  purpose.  In  af>nie  cases  it 
may  be  necessary  to  enlai^e  the  sinus-opening  before  trcatine 
the  sinus-cavity.  This  may  be  done  with  one  of  the  small 
Griinwald  spoons. 


rOREIGN    BODIES    IN 


HOSE. 


Beans,  corn,  pease,  beads,  nails,  ati<lot)ier  small  articles  are 
sometimes  put  into  the  nose  by  children  and  insane  jveople. 
In  one  case  the  author  removed  the  nipple  and  percussion-cap- 
tube,  weigliing  325  grains,  from  tlie  nose  of  a  man  sixty  years   : 
old.     It  had  been  in  his  nose  for  thirty  years. 

The  liistory  developed  the  fact  tliat  thirty  years  ago,  in 
firing  a  musket  it  exploded,  destroying  his  left  eye.  Since 
that  time  he  had  been  troubled  with  a  foul-smelling  pus- 
discharge  from  that  side  of  his  nose.  It  was  for  this  condi- 
tion he  was  referred  to  me.  A  pair  of  heavy  angular  forcejw 
(Fig.  E)8)  was  used  in  its  extraction.     The  smaller  and  more 
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Angulnr  forceps. 


usual    foreign   bodies   may  be   removed  with  a  small   hook 
(similar  to  an  eur-hook),  forceps,  unare,  or  probe. 

BhinoUtliB:  Should  a  foreign  IkhIv  l)ecome  encrust^l  with 
carbonate  and  phosphate  of  lime  it  is  called  a  rhinolith. 
Mucus,  a  blood-clot,  a  fragment  of  bone,  etc.,  may  become 
the  nucleus  of  a  rhinolith.  The  trcati)imt  is  as  for  foreign 
bodies. 


EPISTAXIS. 

Etiology:  Nasal    liemorrliage   may  \ie  due  Ui  tmiiiimtism,* 
ulcere,  and  nasal  tumors.     In  picking  cmsfs  from  tlie  eeptuni 
or  in  forcibly  blowing  Ibem  from  llie  nostrils  the  enitlieHal 
lining  may  lie  torn  oil' and  heniorrliage  result.  EjiistaxiH  may 
also  resnlt  fn)m  local  congestion  due  to  remote  diseases,  a 
chronic  Briglit's  disease  and  aflTectinns  of  the  spleen.     S<»n 
of  the  exanthemutous  fevers  (as  smallpox,  tv[>nu»,  typhoid^l 
and  relapsing  fever),  purpura,  scurvy,  Icucocytnieniia,  anosmia^ 
plettioni,  acute  yellow  atrophy  of  the  liver,  and  phosphorua^I 
poisoning  may  be  attended  by  nasal  Vileeding.     In  some  c 
it  is  due  to  a  hemorrhagic  diathesis. 

Epistaxia — treatment :  In  jilethoric  persons  it  may  be  well 
to  allow  tlie  hemorrliape  to  eunlinue  for  a  time  before  attempt- 
ing toi'heek  it.  Mild  astringentH,  as  tannin,  will  check  the 
hemorrhage  in  mild  cases.  Lying  upon  the  hack,  raising  the 
hand  above  the  head,  cold  sponging  to  nose  and  forehead,  or 
irrigation  with  water  at  about  110°  F.  are  valuable  remedies. 
The  apj)lication  of  a  saturated  solution  of  antipyrine  by 
means  of  cotton  to  the  nasal  membrane  is  often  followed  by 
speedy  relief.  In  the  more  obstinate  cases  the  nose  should  be 
carefully  examined  fur  bleeding  points,  which,  if  found,  should 
be  cauterized.  J 

In  cases  which  do  not  yield  readily  to  the  simpler  mcthoda^ 
of  treatment,  anterior  and  postnasal  pluming  should  be  donetrl 

Anterior  imafil  pluggimj  is  best  done  with  a  long  atrip  o^  i 
gauze  pussed  inward  and  npwani  lietween  the  posterior  end  of  1 
the  middle  turbinated  liody  and  the  septum,  where  the  end  » 
held,  preventing  it   from  drtmping  into  the  pharynx.     Thi 
remainder  of  the  gauze  shouhi  be  [mcked  in  alternating  ufr 
and-down  folds  until  the  anterior  iinres  is  reachefl,     ThiH  wilt 

tally  check  the  hcmorrluige,  and  should  be  lefl  in  place  for^ 
fnim  six  to  twenty-four  hours.  1 

Podnnml  Jilugffhiff  is  still  more  certain  in  its  results.  ThiflV 
is  accomplished  by  passing  a  slont  linen  or  silk  thread  Uirou^'t 
thf  tiosc  int*>  the  plmrynx  by  means  of  a  IicIloc(i|  canula  or  B'\ 
soft-rubl>er  catheter  (Fig,  99),  The  thread  should  be  about -j 
three  feet  long,  so  that  one  end  of  it  is  sure  to  remain  outside  f 
the  nose.     As  the  thread  appears  in  the  pharynx  it  should  be  J 
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seized  witli  a  pair  of  forcepi^  nnd  drawn  forward  through  the 
nioutli.  It  slmiild  tlieu  be  cut  loose  from  the  cunula  or 
catheter,  which  should  be  withdrawn.  A  loop  i^hould  be 
made  in  the  oral  end  of  the  thread  and  a  ball  of  cotton  the 
"  an  Knglish  walnut  fastened  within  il.  Traction  upon 
the  nasal  end  of  the  cord  will  draw  the  ball  of  cotton  into 
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the  pharynx,  the  iudex-finger  being  inserted  to  guide 
it  upward  along  the  posterior  pillar  of  the  fauces  into 
the  nasopharynx.  In  this  way  the  danger  of  inverting  the 
soft  palate  into  the  postnares  is  avoided.  Traction  uimn  the 
cord,  aided  by  the  index-tinger  in  the  nasopharyngeal  space, 
guides  the  cotton  into  the  posterior  nares,  where  by  pressure  it 
checks  the  hemorrhage.  If  necessary,  strips  of  gauze  can  also 
be  packed  In  the  anterior  nares.  If  the  gauze  is  to  be  left  mi  sUu 
for  more  than  twenty-four  hours,  it  should  be  moistened  with 
the  coni{>oMnd  tincture  of  benzoin,  to  prevent  decomi>ositiun 
of  the  blood-clot  and  secretions. 


FOirOTIONAL   DISORDERS. 

Anosmia,  or  Loss  of  Smell. 

Etiology:  Tlio  h»^fi  of  f^mel!  may  lie  nn  intermittent  or  a 
permanent  twndition.  In  malaria,  polypi,  and  rheumatic 
affections  it  may  be  intermittent.  According  to  Sir  Morell 
Mackenzie,  if  the  anosmia  lasts  for  two  years  it  is  likely  to  be 
permanent.  The  usual  canses  are  inflammaton-  conditions  of 
the  nasal  mucous  membrane.     Thus  it   is  often  present   in 


hypertrophic  and  atrophic  rhinitis.     Nasal  poly, 

it  by  preventing  the  current  of  air  reaching  1 

area.     It  may  he  due  to  a  lesion  of  the  olfactory  centre,  of 

of  the  nerve  itself.     It  may  affect  one  or  both  Bides. 

The  treatment  of  anosmia  is  successful  in  those  cases  due 
to  syphilitic  inflamuiation,  malaria,  hysteria,  and  tempumry 
obstructions.     It  is  unsucccssfn]  in  old-standing  cases  due 
inflararoation  of  the  naaal  mucous  membrane  and  in  caaes 
central  origin.     Insufflation  of  strj-chnine  (^  gr.  with  sugar] 
has  been  recommended  in  obstinate  cases,  but  in  my  ex 
rience  it  has  proven  to  be  useless. 

FaroBmia. 

SymptomB:  In  this  condition  the  patient  complains  of 
slant  or  recurrent  perception  of  foul  odors.  It  occurs  in  the 
insane,  and  is  one  of  many  other  perversions  of  the  senses 
observed  among  them.  Persons  affeL-ted  by  catarrhal  inflam- 
mation of  the  mucous  membrane  of  the  nose  sometimes 
complain  of  a  foul-smelling  and  -tasting  discharge  which  ia 
odorless  to  others.  It  sometimes  fotlowa  an  attack  of  in- 
fluenza. 

The  treatment  consists  of  appropriate  remedies  and  surgical 
measures  addressed  to  the  comlitions  causing  it. 


Hyperosmia. 

Definition :  This  is  a  cimdition  in  which  the  sense  of  8 
is  more  acut*  than  normal. 

It  occurs  in  liysteriod  and  very  nervous  iwrsons. 

The  treatment  should  be  addressed  t<}  the  general  undeivfl 
lying  condition. 


HAT-FEVER  (Hyperxsthetic  Khinitia). 

SynonymH  ;  Tliis  condition  is  kutuvn  undor  various  names,  ' 
viz.,  ViiJ^o-motiir  RliiniliTi,  Vasii-motor  Corvza,  Summer  I 
Catarrh,    Autumnal    Catarrh,    Rose    Cold,    Pol  I  en -poisoning. 


L 


It  is  eluuracterlzed  by  a 


of  intense  swelling  J 


BAT-FEVER— SYMFTOMS. 

of  the  nasal  mucous  lUGmbraDc,  attended  by  sneezing  and  pro-  ] 
fuse  watery  discharge  from  the  nose.     The  eyes  itch  and 
burn,  and  are  vcr}'  sensitive  to  light.  t 

Etiology :  The  chief  exciting  c(tuae  is  the  pollen  of  certain 
era.'^ses.  Pralispomig  causes  .•  (a)  a  neurotic  and  rheumatic 
habit  is  perhaps  tlic  most  irajx>rtant ;  (b)  heredity,  35  per  cent, 
liaving  relatives  similarly  affected ;  (c)  certaiu  morbid  con- 
ditions of  the  nose,  as  hypertrophic  rhinitis,  deflections  and 
thickening  of  the  septum,  polypus  and  hype  nest  hetic  areas. 
There  are,  however,  some  cases  in  which  there  seems  to  be  no 
local  morbid  condition.  Some  writers  claim,  however,  that 
there  are  always  three  conditions  which  acting  in  unison  cause 
hay-fever ;  that  if  one  of  these  conditions  is  absent  hay-fever 
does  not  develop.   The  three  conditions  are :  1.  The  irritating 

Grticles  in  the  atmosphere.  2.  The  neurotic  habit.  3.  The 
ffll  morbid  condition  of  the  nasal  raucous  membrane.  If 
these  three  conditions  are  necessary  to  the  existence  of  hay- 
fever,  the  removal  of  either  one  of  tliem  will  effect  a  cure. 
In  many  cases  the  conditions  are  all  present,  and  in  some  of 
them  the  removal  of  the  local  morbid  condition  effects  a  cure. 
It  is,  however,  doubtful  if  it  should  be  positively  stated  that 
the  three  conditions  are  present  in  all  eases.  While  much  has 
been  written  upon  the  subject,  there  is  yet  much  to  learn  con- 
cerning the  etiology  and  pathology  of  the  disease.  \^'hat  we 
now  know  as  "  hay-fever  '  may  in  time  lie  found  to  represent 
widely  different  conditions. 

Haj-ferer — symptoms :  The  preinonitmy  sifmpltnm  are  itch- 
ing, smarting,  and  burning  .sensations  at  the  inner  cantiuie  of 
the  eye.  Some  complain  of  similar  symptoms  in  the  throat 
or  roof  of  the  mouth.  The  onset  is  usually  sudden,  so  that 
within  a  few  hours  the  caae  is  well  establis!ie<i.  After  the 
premonit<)ry  stage  the  inferior  turbinate  bodies  swell  with 
great  rapidity,  completely  occluding  the  nasal  passages.  The 
eyes  overflow  with  tears,  the  twijunctlva  betimes  injected 
with  blood,  and  the  nose  jwurs  forth  quantities  of  serum  and 
mucus.  Various  symptoms  develop  from  time  to  time,  as 
paroxysmal  sneezing,  photophobia,  mental  depression,  spas- 
modic asthma,  etc.  The  patient  dreads  the  steadfast  gaze  of 
those  about  him.  He  is  inclined  to  screen  his  eyes  and  shun 
the  company  of  others. 


330  BJ  Y-FBVER. 

The  objective  evmptoms  are  those   usually  found 
various   tyjies  uf  caiarrli,  septal   <leformities,  and   polypoi 
degeneration  of  the  mucous  membrane. 

The  special  patbologr  of  hay-fever  is  little  undei-stood.  Tbe 
pollen  of  certain  grassee,  flowers,  etc.,  and  the  odor  of  certaii 
animals  excite  the  train  of  symptoms.  In  stmie  cases  there  i 
hypertrophy  of  the  inferior  turbinate  bodies,  espi-cially  at 
their  posterior  extremities.  Polypi  are  often  present.  In 
others,  es{)ecinl]y  those  suffering  from  asthma,  there  are 
numerous  smuU  elevated  palclies  on  the  membrane  covering 
the  septum  and  inferior  turbinate  bodies.  These  are  found 
less  frequently  in  the  meatuses  and  floor  of  the  nose.     The 

Erescnce  of  uric  acid  and  the  xanthin  group  of  toxins  in  the 
iood  is  regarded  by  some  as  the  chief  pi'e<]is|iositig 
the  attacks. 

FrognosiB:  This  is  favorable  so  far  as  life  is  conoerni 
The  probability  of  ]>ermanent  relief  is  good  in  eome  cai 
afU;r  tbe  correction  of  the  morbid  conditions  within  the  no 
Olbcr  cases  will  not  improve  under  any  form  of  treatment 
If  there  is  little  or  no  local  pathologic  change  within  tb 
nores,  the  prognosis  under  treatment  is  less  favorable  than  is' 
those  cases  in  which  there  is  marked  intranasiil  disease.  Tb9> 
prognosis  slioutd  always  be  guanled,  as  the  neurotic  element: 
13  often  quite  pi-ominent  and  renders  the  chance  of  permanent 
improvement  quite  problematical. 

Hay-fever — Treatment. 

Qfineralplan:  Many  remedies  and  meth'Mls  of  treatment  I 
have  been  advocatetl  for  the  relief  of  this  very  distressing  antt  I 
persistent  disea.«e.  None  of  lliem  has  proven  to  be  of  nuiversil  J 
or  even  general  application.  1 

Those  who  favor  the  neurotic  origin  of  the  disease  baveJ 
advocated  constitutional  and  diathetic  remedies,  with  the  hope  J 
that  the  nervous  system  when  thus  reinforced  would  no  longer  I 
be  affected  by  the  phenomena  pre>ente<l  in  bay-fever.  T 

Others  have  advocated  the  pollm  origin  of  the  disease,  and  I 
have  recommended  a  change  of  climate  as  the  only  effective  | 
temoly. 

Still  others  hold  that  /oca/  naeal  diiteate  ia  the  cause  of 
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bay-fever,  and  advocate  the  correction  of  all  iletbrmities,  ob- 
structions, and  diseases  of  tlie  nasal  reBi)iratorj'  tract  as  the 
only  rational  method  of  treatment. 

Clinical  experience  has  demonstrated  that  in  most  cases  all 
three  factors  must  be  combated  in  order  to  eradicate  the  affec- 
tion. Oftentimes  it  is  hnpossible  to  remove  all,  or  even  one, 
of  the  causes.  In  such  cases  a  cure  is  ira^wssiblc.  In  other 
oases  the  disease  may  In:  very  much  improved,  or  altogether 
curetl,  hy  either  removing  to  a  different  climate,  correcting 
the  neui-otiu  and  lithiemic  habits,  or  freeing  the  nose  from 
morbid  processes. 

Hay-fever — palliative  treatment :  During  the  paroxysms  or 
acute  esacerhations  curative  treatment  should  not  be  attempted. 
The  distress  is  an  great,  however,  that  palliative  measures 
should  be  administered.  Sneezing,  lachrymation,  asthma,  and 
nasal  stenosis  are  the  most  annoying  symptoms.  Remedies 
that  will  overcome  the  nasal  stenosis  are  cbiefiy  indicated,  as 
the  other  symptoms  are  secondary  to  it. 

(hcaiiie  hyilrochhrnle  in  solution  or  [wwder  varying  in 
strength  from  1  to  10  per  cent,  has  been  uswi  with  marked 
relief  of  all  the  distressing  phenomena.  There  are  Hxree 
objediona  to  its  use,  however,  viz. :  (a)  After  a  time  it  looses 
its  depleting  effect  and  the  engorgement  liecomcs  greater  than 
before,  (b)  Its  effects  are  transient  and  it  must  be  used  at 
shori  intervals,  (c)  The  cocaine-habit  is  often  quickly  formed. 
Hence  its  use  should  be  resorted  to  only  after  trying  all  other 
methods  nf  treatment  without  success. 

Various  other  remedies  are  used  with  more  or  less  success. 
One  will  afford  relief  in  some  cases  while  it  will  be  ineffective 
in  others.  Having  tried  one,  another  should  be  used,  and  so 
on  through  the  list  until  one  is  found  that  gives  satisfactory 
results.  Sometimes  a  combination  of  two  or  more  remedies  is 
,most  effectual. 

The  author  has  used  a  warm  solution  of  Loric  aind  with  a 
postnasal  syringe  {Fig.  39)  iu  a  considerable  number  of  cases 
with  success.  The  nostrils  and  nasopharynx  should  be  thus 
washed  every  three  hours  until  relief  is  afforded  or  its  useless- 
ness  is  demonstrated. 

In  .some  cases  of  hay-fever  Se!lei-'>t  or  DobrlPg  noluHon  may 
be  used  in  the  same  manner,  and  with  a  like  result 
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often  of  great  advantage  to  add  1  per  cent,  of  menthol  to  the 

solution. 

Hydrozone  (15- volume  solution),  or  pgrozone^  has  been 
extolled  by  some  writers  as  a  valuable  local  application  for 
the  relief  of  these  symptoms.  My  own  experience  with  it  has 
been  limited  to  a  few  cases,  and  thus  far  has  uniformly  fiiiled 
to  give  relief. 

Menthol  in  oily  solution  or  suspension  applied  to  the  nasal 
mucous  membrane  and  to  the  postnasal  space  is  a  valuable 
remedy.  It  should  be  used  in  2  to  10  per  cent,  solution. 
Sometimes  it  is  essential  to  apply  it  to  the  posterior  ends  of 
the  inferior  and  middle  turbinals.  This  should  be  done  with 
a  curved  cotton-wound  applicator  and  the  aid  of  the  head-  and 
the  postrhinoscopic  mirrors. 

Scrubbing  (he  nasal  chambers  with  antiseptic  solutions,  as 
boric  acid,  Dobell's,  or  Seller's  solution  has  been  recom- 
mended. 

In  simi)le  hypenesthesia  attending  the  catarrhal  type  of 
rhinitis  massage  has  proved  of  the  greatest  value  in  my  hands. 
My  exjKjrionco  with  it  in  hatf-fever  has  l)eon  too  limited  U{K>n 
which  to  base  an  opinion.  My  praclice  is  first  to  cleanse  the 
nose  with  antiseptic  sprays,  douches,  and  the  cotton  mop; 
after  whi(;h  the  nieinhrane  is  massageil  with  a  bit  of  cotton 
upon  the  end  of  a  slender  silver  prol)o.  The  cotton  is  first 
dippe<l  into  some  simple  ointment  to  reduce  the  frictional  irri- 
tation to  the  niininiuni.  This  method  is  theoreticiillv  correct, 
as  it  unloads  the  vessels  and  lymphatics  and  stimulates  the 
vaso-inotor  and  trophic  nerves  to  a  more  normal  activity. 

Suprarenal  eriraei  promises  great  relief,  as  it  rapidly  and 
completely  depletes  the  swollen  turbinals.  A  saturateil  solu- 
tion should  1)C  sprayed  into  the  nose  evc?ry  three  or  four 
hours. 

Jjinear  scarification j  as  described  under  chronic  rhinitis 
with  turges<;ence,  sometimes  affords  great  relief.  CWaine 
annisthesia  should  first  be  produced.  Suprarenal  extract 
should  not  be  applied,  as  a  moderate  amount  of  hemorrhage 
is  desirable. 

S(»vere  aMihmafic  attacks  are  often  benefited  by  the  adminis- 
tration of  the  following  mixture  (Kyle)  every  three  or  four 
hours : 
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If  the  forpgoing  remedies  fail  to  afford  relief,  the  patient 
slioukl  be  sent  to  a  suitable  climate  for  a  jieriod  of  two  months, 
or  until  the  "  liay-fever  "  season  is  over.  This  Joes  not  effect 
a  (-lire,  lint  affords  relief  from  the  distressing  symptoms. 
When  it  is  impossible  for  the  jtatit-nt  to  lenve  home  or  buai- 
nesfl  an  inhaler  ma<le  of  sponge  can  be  worn  over  the  nose  or 
within  the  nostrilH,  thus  filtering  tlic  pollen  and  other  irri- 
tants from  the  air.  In  this  way  L-omplete  relief  is  sometimes 
obtained. 

Hay-fever — interparoxysmal  treatment:  During  the  inter- 
vals of  iVoedom  from  acute  manifestations  the  nose  and  gen- 
eral systetn  shoultl  bo  brought  to  as  near  the  normal  as  possible. 
Such  treatment  Rhoidd  not  be  postponed  until  the  paroxysmal 
seizures  appear.  The  nasal  mucous  membrane  is  then  in  no 
condition  for  surgical  interference,  and  the  general  system 
will  usually  not  respond  ])roniptIy  enough  to  abort  the  attack. 
As  there  are  ten  or  eleven  months  of  freedom  from  acute 
symptoms,  tins  time  should  be  use<l  in  preparing  the  patient 
to  withstand  the  peculiar  irritation  that  causes  the  paroxysms. 

The  rheunuUic  and  neuroUc  diatheses  are  often  associated  in 
this  affection  and  shouhl  be  corrected  as  far  as  jiossible  by 
appropriate  treatment.  The  diet  should  be  so  regulated  that 
the  lithfemic  habit  ts  overcome.  This  can  be  best  accomplished 
by  tlie  adoption  of  a  more  limited  dietarj-.  It  is  not  so  neces- 
sary to  avoid  certain  articles  of  food  as  it  is  to  avoid  eating 
too  great  a  quantity.  By  correcting  the  litheeinic  diathesis 
the  neurotic  habit  will  also  l>e  relieve<l.  Metabolism  is  better 
performed  and  the  blood  contains  a  smaller  amount  of  toxic 
agents.  The  nervous  system  is  therefore  not  subjected  to  so 
much  irritation,  and  tiie  patient  becomes  l>cttcr  able  to  with- 
stand the  local  irritation  from  the  inhalation  of  pollen,  etc. 
The  renal  and  intestinal  excretions  should  be  carefully  regu- 
late<1.  One-half  ounce  of  the  granular  effervescing  sodium 
phosphate  (Kyle)  should  be  given  every  night  in  a  glass  of 
cold  water.  The  kidneys  should  be  stimulated  by  the  admin- 
istration of  potassium  acetate  or  some  other  simple  diuretic. 
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One  of  the  alkaline  or  lithia  waters  should  be  freely 
counteract  the  hyperaciOity  of  tlic  blood.     Iron  ami 
shoulil  be  given  to  tone  the  nervous  system.     The  necl 
chest  should  be  douclied  with  cold  water  every  mornini 

Intranatal  irregtdariiUn  and  hypersrnsitivmeBS  should  also 
be  corrected  during  the  quiescent  period.  During  tlic  winter 
and  spring  months  the  mucous  membrane  of  the  nose  is  in 
the  most  favorable  condition  for  surgical  interference.  Spurs, 
ridges,  hypertrophies,  hyperplasias,  deflections,  excrracences, 
polypi,  etc.,  should  be  removet!  or  corrected  by  a[>nropriat« 
surgical  and  remedial  measures.  These  have  l>een  describedl 
elsewhere  and  will  not  be  further  cousiderei!  here. 

The  hypersensitive  areas  should  be  located  with  a  blunt 
probe  and  cauterized  with  a  white-hot  platinum  koife.  The 
areas  may  be  located  by  passing  the  prolie  over  the  mucosa  ; 
the  moment  a  sensitive  area  is  touche<l  the  patient  will  ex- 
perience intense  burning,  smarting,  and  itching  sensations  in; 
the  nose  and  inner  cantbus  of  the  eye.  A  Hat  «iuIery-point,i 
previously  adjusted  so  that  it  will  come  to  a  white  heat  the 
moment  the  current  is  connected,  should  be  applied.  The 
flash  of  white  heat  will  make  a  superficial  burn  and  will  be 
unattended  by  pain.  If  the  elcctriKle  is  heated  to  only  a 
cheriy-retl,  the  tissues  will  be  deeply  burned  aud  there  will 
be  intense  pain.  With  the  ordinary  electrodes  three  storage- 
cells  are  required  to  produce  iusbmlaneuus  white  heat.  | 
From  two  to  four  spots  may  be  cauterized  at  a  sitting.  After 
a  period  of  four  to  seven  days  the  treatment  may  be  repeated 
with  safety.  It  should  be  continued  until  all  sensitive  spots 
are  removetl.  The  posterior  ends  of  the  turbinals  and  septum 
should  be  carefully  searched  for  sensitive  arcis,  and  if  found 
should  be  cauterized  with  the  aid  of  tiie  postrbinoscopte 
mirror. 

Cocaine  should  not  be  used  in  the  reduction  of  the  se^s!ti^'e 
ai-eos,  as  it  would  interfere  with  the  symptoms  which  enabl» 
the  operator  to  locate  them. 

If  the  foregoing  methods  of  treatment  are  judiciously  ap- 
plied, there  is  a  fair  prospect  of  cure  in  a  considcrahle  number 
of  cases.  It  is  well,  however,  to  hold  the  patient  under  ob- 
servation for  al>out  three  years  before  assuring  him  of  a  per- 
manent cure.     In  this  way  slight  irrcgularitiea  and  morbid 
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conditions  ci\n  be  corrected  from  time  to  time,  and  thus  enable 
the  operator  to  effect  a  cure  in  cases  which  would  otherwise 
be  attended  by  failure.  The  prognosis  should  always  be 
guarded. 

NEOPLASMS. 

Myxomata  {Polypi):  This  subject  has  already  been  con- 
sidered on  pages  297  and  309. 


Papillomata  of  the  Nose. 

Synonyms:  Warty  or  Cauliflower-like  Tumors. 

Definition:  These  are  benign  growths  which  appear  at  the 
anterior  margin  of  the  nares,  at  the  junction  of  the  skin  and 
mucous  membrane,  or  uj)on  the  mucous  membrane  itself. 
They  are  usually  unilateral. 

Their  cause  is  not  definitely  known.  Excessive  physiologic 
activity,  es|>ecially  when  motile  in  character,  as  in  the  larynx, 
is  sometimes  given  as  a  cause  for  their  ap{)earance.  This  sort 
of  functional  activity,  however,  does  not  exist  in  the  nose. 

Treatment :  As  the  tumor  is  benign,  it  need  not  be  removed 
unless  it  is  the  source  of  obstruction  or  irritation  to  the  respi- 
ratory tract.  If,  however,  their  presence  is  a  source  of  ob- 
struction and  irritation,  they  should  be  removed  after  thorough 
cocainization  of  the  parts.  A  knife,  the  cold-wire  snare,  or 
cautery  may  be  used  for  this  purpose.  As  the  growth  is  more 
or  loss  pedunculated,  the  operation  is  easily  performed.  If 
the  knife  or  snare  is  used,  the  wound  should  be  cauterized  to 
prevent  recurrence  of  the  growth. 

Adenoma  of  the  Nose. 

This  type  of  tumor  in  the  nares  is  rare,  as  there  is  but 
little  jrlandiilar  structure  in  the  mucosa  of  the  nose.  When 
simple  it  is  benign,  but  it  more  often  occurs  in  mixed  tu- 
mors of  the  cancerous  type.  When  it  occurs  as  a  simple 
adenoma  it  is  composed  of  true  glandular  tissue,  and  not  of 
lymphoid  tissue,  of  which  there  is  an  abundance  in  the  nasal 
mucosa. 
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Cystoma  of  the  Nasal  Passages. 

Definition :  Thiri  is  a  cystic  formation  of  the  nasal 
from  degeiieration  of  a  lymplioid  umIuIc;  or  from  closure  ofi 
the  mouth  of  a  mucous  gland.  When  formed  from  a  lymphi 
Dodule,  it  is  the  result  of  a  degeneration  by  wliich  the  con- 
tents of  the  mass  are  li(]ue(iei],  and  a  limiting  membrane  is 
forme<i  from  inflammatory  reaction  at  the  jieripliery.  The 
appearance  is  like  that  of  a  jHiIypus,  except  as  to  Uie  fluid 
contents. 

The  treatment  is  that  of  jwlypus. 


Angiomata  of  the  Nasal  Passages. 

This  condition  Is  rare,  which  is  nillicrri'murkuble  in  view] 
of  the  fact  that  the  nasal  mucosa  is  very  vascular. 

Etiology:  Angionmta  are  due  to  nutritive  cliaugGs  in  the:! 
walls  of  the  bloodvessels,  nither  than  to  changes  in  the  mucosa.  1 
The  lymphatic  temperament  is  a  predisposing  cause. 

BymptomB :  Epistaxis  occurs  frequently.  Tlie  presence  o 
the  tumor  excites  considerable  irritation,  as  is  shown  by  t^ 
mucopurulent  discliarge.  The  nose  does  not  usually  (' 
external  deformity.  The  tumors  are  red  or  purplish  ace 
ing  to  the  predominance  of  arterial  or  venous  blood  withia 
tlieni.  They  are  irregularly  nodular,  and  often  bleed  pro 
fusoly  from  slight  wounds  inflicted  during  examination. 

FrofmosiB :  Their  development  covers  a  period  of  from  two] 
to  live  years.  ]<ife  is  not  usually  greatly  endangered,  althou^f 
hemorrhage  may  at  times  be  alarming  or  even  fatal. 

Angiomata  of  the  nose — treatment:   Their  removal  is  no( 
followe<l  by  recurrence.     The  eold  snare  adjusted  at  the  bi 
of  the  tumor  and  very  gradually  tightened  affurds  the  saf 
means  of  operation,    An  hour  or  more  should  be  used  for  t 
purjKwe,  as  haste  might  bo  attended  by  serious  hemorrhage.  3 
The  application  of  a  freshly  prepared  solution  of  a  dried  ex-  l 
tract  of  suprarenal  capsule  immediately  after  cocainization  of 
tlie  parts  will  contract  the  small  arterioles   and  greatly  di- 
minish the  amount  of  hemorrhage. 
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Chondroma  of  the  Nasal  Passages. 


Occmrence :  This  ibrni  of  tumor  is  rarely  seen  in  the  nasal 
passages.  The  few  ra-ses  reported  have  occurred  chiefly  during 
the  period  of  adolescence.  The  growth  is  composed  of  hyaline 
cartilage  and  mav  vary  greatly  in  size. 

STmptoms:  Upon  iDSjiection  it  apitcarfi  as  a  round,  hard 
tnmur,  and  verj'  much  resembles  a  fibroma.  When  of  con- 
Biderable  size  it  gives  rise  to  stenosis  and  mucopurulent  dis- 
chai^.  Chnndromata  are  usually  located  at  the  junction  uf 
the  cartilaginous  septum  with  the  anterior  nasal  cartilages. 
They  are  benign  and  give  rise  to  no  serious  symptoms  beyond 
those  due  to  nasal  obstruction. 

Treatment:  They  should  be  removed  when  thus  oficuding. 

Fibroma  of  the  Nasal  Passages. 

This  is  a  rare  tumor  corniM)aed  of  fibrous  tissue. 

The  etiology  is  obscure.  Infiammution  and  disturlied 
nutrition  of  the  jutrtti  seem  t<>  favor  development.  About 
two-thirds  of  the  cases  occur  in  males.  While  the  tumor  may 
occur  at  any  age,  it  is  most  often  found  between  the  ages  of 
fifteen  and  thirty. 

The  symptoms  are  those  peculiar  to  nasal  obstruction,  In 
appearance  the  gniwth  is  smooth,  hard,  and  roundtn]  in  con- 
tour, and  is  eoveretl  with  healthy  mucous  membrane.  Epis- 
taxis  is  a  prominent  symptom,  and  may  be  so  severe  as  to 
render  the  prognosis  grave.  It  invades  any  kind  of  tisane,  and 
hence  may  grow  in  any  direction. 

Prognosis:  The  prognosis  is  grave  unless  the  neoplasm  is 
thoroughly  removed.  Its  rapid,  relentless  growUi  through 
the  adjacent  tissues  renders  it  a  serious  menace  to  life,  as  it 
may  invade  the  cranial  cavity  and  other  important  structures. 

Fibroma — treatment:  The  treatment  is  surgical,  the  snare 
(cold  or  hot)  perhaps  affording  the  best  means  for  its  removal. 
It  may  be  necessarj-  to  do  the  operation  under  a  general  anaes- 
thetic, turning  the  lip  and  nose  of  the  patient  upward  over 
the  brows  so  as  to  expose  more  fully  the  nasal  cavities.  The 
danger  attending  the  operation  is  from  hemorrhage. 

In  other  cases  it  may  be  necessary  to  make  a  temjwrary 
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resectioD  of  the  superior  maxilla  to  expoes  fully  the  gtuwUi. 
Tliis  was  done  in  oue  of  the  author's  casea  with  good  kboI^ 
after  first  trying  the  cold-wire  siiare. 

Osteoma  of  the  Naaal  Panagw. 

Seflnltion  and  occnrrence :  This  is  a  ^ve  f<ntn  of  bony 
neoplasm  which  usually  grows  from  the  aooessory  nvities  at 
the  upi>er  part  of  the  uose.  It  involves  other  tiSBueB  lying  ia 
it«  path,  and  often  causes  marked  facial  defonnity.  Males  an 
more  frequently  affected  than  females,  and  it  is  mora  oomnKHi 
before  middle  life. 

Exteroal  deformity,  nasal  stenosis,  and  pain  are  the  promi- 
nent STmptonu. 

treatment :  A  radical  external  operation  is  usually  required 
for  \\a  removal,  after  which  it  shows  but  slight  teodenoy  to 


Sarcoma  and  Carcinoma  of  the  Naial  Passages. 

Sarcoma :  The  rough  surgical  removal  of  nasal  polypi  ia 
thought  by  some  to  l)e  a  caitue  of  sarcoma.  Catarrhal  inflam- 
mation is  a  predisposing  cause. 

It  usually  occxtrK  about  middle  life  or  at  a  much  earlier 
period.  Sarcoma  of  the  nose  runs  a  slower  coun^e,  and  is  nut 
so  malignant  as  sarcoma  in  other  jiiirts  of  ttic  body. 

The  prominent  symptoms  are  nasal  ohstructiun  and  repeated 
attacks  of  episfaxia. 

Treatment  in  most  cases  consists  iu  its  removal  by  a  radical 
external  operation. 

Oarcinoma:  This  is  a  rare  tumor  in  this  loatlity,  and  as 
it«i  treatment  belongs  to  the  general  sui^eon  it  will  not  be  con- 
sidered in  this  work. 
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Exostoses  and  ZnchondroseB. 

Synonyms :  Spurs ;  Ridges ;  and  Crests. 

Occvmnce :  These  thickenings  of  the  septum  are  composed 

of  cartil^inous  or  bony  tissue,  or  of  both  combined  ;  and  are 
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usuully  located  anteriorly  on  the  lower  thin!  of  tlic  ecpttmi  at 
the  union  of  llie  cartilaginous  and  bony  tissues.  If  tlie  growth 
is  in  tlie  form  of  a  ridge  or  crest  it  usually  extends  from  the 
anterior  narea  (where  it  is  cartihiginous)  backward  to  the 
biiny  portion  of  the  septum  (where  it  assumes  the  tyi>e  of  tis- 
sue from  which  it  growsj.     On  the  bony  portion  (Fig.  100) 
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of  the  septum  isolated  spurs  of  considerable  size  are  often 
found,  the  jiresenpe  of  whii-h  eannot  always  l>e  determine*!  on 
account  of  ii  coi'xisting  deflcctiou  of  the  septum  or  excessive 
hypertrophy  of  the  turbinals.  A  spur  growing  in  this  loca- 
tion is  often  the  gource  of  considerable  irritation  and  obstruc- 
tion, and  should  he  removed.  Exostoses  may  also  grow  from 
the  floor  of  the  nostrils  and  the  middle  turbinal  bodies.    They 
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may  be  bo  large  as  to  extend  entirely  across  the  nose  to 
opposite  wall. 

Tlie  etiology  is  not  quite  clear.  In  some  cases  exosi 
appear  to  be  of  inflammatory  origin,  as  clironic  nasal  catai 
or  inflammation  following  traumatisin.  In  other  cases  tl 
seem  to  cause  the  catarrhal  condition.  In  Mill  other  instani 
they  are  undoubtedly  due  to  the  dislocation  of  the  parts  com- 
posing the  septum.  Sometimes  one  side  of  the  septum  has  a 
groove  or  depression  corresponding  to  the  ridge  on  the  oppo- 
site side. 

Spars  and  ridges — symptoms:  As  they  exert  such  an  im- 
portant influence  u[K>n  tlie  functions  of  the  nose,  nud  are  so 
ire<iu(;ntly  present,  the  symptomatology  will  be  given  with 
considerable  fulness. 

When  they  are  locat^ni  upon  the  anterior  nares,  they  obstnict 
the  ingoing  current  of  air.  The  diaphragm,  acting  upon  the 
chest-cavity,  causes  the  lungs  to  ixpand  and  air  (o  rusit  in  to 
fill  the  vacuum.  The  anterior  nares  being  partially  obstructed,- 
the  ingoing  current  of  air  does  not  gain  entrance  to  tho  nareS'J 
rapidly  enough  to  prevent  a  partial  vacuum  being  crea' 
This  leads  to  engorgement  of  the  vascular  structures  of 
mucous  membrane  and  to  overnutrition,  as  well  as  pervei 
nutrition,  of  the  parts.  The  ultimate  clinical  picture  is  thi 
of  hyfiertrophic  rhinitis  and  its  attendant  j)henomena.  TI 
original  source  of  obstruction  is  augmented  by  the 
vascularity  and  hyirertrophy  of  the  erectile  tissue.  Thai 
respiratory  and  phonaiory  functions  of  the  nose  are  thuBi 
impaired.  Catarrhal  or  even  suppurative  iuflammation  may< 
result. 

The  mucous  membrane  of  the  accewory  sinuses  sometimes 
becomes  the  seat  of  inflammation  and  myxomatous  degenem*' 
tion. 

The  evil  consequences  of  lost  or  inipuire<I  nasal  respiratory 
functions  are  manifested  by  inflammatory  and  unstabia 
functional  activity  of  the  lower  air-juissages.  Postnasal'- 
catarrh,  pharyngitis,  laryngitis,  tracheitis,  bronchitis,  and' 
thickening  of  the  endothelial  lining  of  the  air-vesicles  may 
result.  The  latter  is  more  fully  exfdalned  under  nasopharyit* 
geal  adenoids. 

The  normal  ilrainagt  of  the  nose  is  impaired  and  the  secro- 
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tiona  arc  retained  and  decomposed,  thereby  forming  a  suitable   i 
soil   for   the  growth  of  jiatliogenic  oi^nisnii!.     Hence   tlie 
iiiUainmation  oflen  assumes  a  suppurative  form. 

The  inierchange  of  yaacK  wlucn  faikes  place  througli  the  I 
nasal  mucous  membrane,  as  well  as  in  the  lungs,  ie  Inter-  j 
fered  with  on  account  of  the  obstruction  and  subsequent  lis-  | 
sue-clianges. 

The  hearing  may  tw  affected  by  thiirkoning  of  the  muc* 
lining  the  Eustachian  tube,  thereby  preventing  normal  ai>ratioa 
of  the  middle  ear. 

These  phenomena,  together  with  the  usual  signs  of  thicken- 
ing of  the  cartilaginous  and  bony  Kcptum,  form  a  nymjitom- 
conij>/fj-,  the  cure  of  which  is  of  vital  importance  to  the  well- 
being  of  the  pjitictit. 

Spurs  and  ridges — treatment:  In  view  of  the  disturbed  | 
functions  of  the  respiratory  tract,  and  secondarily  of  those  i 


of  nutrition  and  ti3suc-nieUdH>lism,  it  becomes  apparent  that 
the  radical  removal  of  the  spurs  or  other  forms  of  thicken- 
ing should  be  undertaken.  Fortunately,  the  pnxjedure  In 
most  instances  is  a  simple  one.  The  mucous  membrane 
covering  the  spur  or  ridge  should  be  anesthetized  by  the 
application  of  a  4  per  cent,  solution  of  the  hydrochloratc  of 
cocaine.  A  thin  film  of  cotton,  large  enough  to  cover  the 
spur  or  ridge,  should  be  placed  upun  the  end  of  the  finger  and 
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mi>isteiie(l  with  the  Holiition  of  cocaine,  and  apptietl  over  the] 
growth  with  a  [n-obe.     It  tihoiihl  he  removed  in  from  five  to   ; 
eight  mtiiutcH.     If  the  jiarts  sre  not  thomughly  anesthct)7^, 
a  t^eeotid  application  should  be  made  in  a  similar  tnaiiDer. 

A  Bosworth  or  Mial'ii  saw  (Fig.  101)  should  be  intrcduccd 
l>eneatJi  the  growth  at  its  base,  sawing  from  below  upward,  sn 
as  to  leave  the  upper  ixiition  of  the  thickening  tuiubscured 
by  blood  (Fig.  102).  Tlie  miicmiR  membrane  forming  the 
attachment  above  ehould  [hen  be  severed  with  a  bistoury  or 
scissors.  If  the  spur  or  ridge  is  quite  hii^,  the  mucous  mem- 

Fio.  102. 


brane  and  periosteum  should  be  incised  and  pushed  aside, 
while  the  cartilaginous  or  bony  tissue  lieneath  is  being 
removed. 

At  the  close  of  the  operation,  if  the  periosteum  and  mncoaa 
have  l)een  pushed  aside,  they  should  l>c  replaeed  inid  lield  in 
I«)sition  for  twenty-four  hours  with  a  gauze  ares-siufr  nioislened 
with  the  eum)>ound  tincture  of  benzoin.  Aristol  or  no.M>phen 
insufflated  with  the  powder-blower,  shown  in  Fig.  103,  may 
be  used  as  a  subsenuent  dressing. 

When  the  spur  is  located  far  back  on  the  bony  septum,  it 
is  often  quite  dense,  and  may  require  considerable  lime  for  its 
removal.  Cure  should  lie  exercised  in  the  to-nnd-fro  motion 
of  the  saw  that  other  iHirta  are  not  injure<l  by  the  distal  end. 

Simple   cartilaginous   spurs  of  small  dimensions   may  be 
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removed  with  a  curved  bistoury.  The  wound  reniaiiiing  after 
these  operations  generally  heals  within  a  few  days. 

If  the  inferior  turblnals  are  turgeecent,  a  soft-rubber  splint, 
devised  by  Uicbard  Lake,  or  a.  tliin  sheet  of  celluloid  or  gutta- 
percha, should  be  introduced  and  worn  until  the  healing 
process  is  complete,  otherwise  ndheslons  may  form  between 
the  inferior  turbinal  and  the  freshly  wounded  surface. 

Cartilaginous  t<purs  can  be  removed  by  ehcfrofifsi'n,  as  first 
suggested  by  Minot.  The  bipolar  method  afl'ords  the  best 
results.  Needles  connected  with  tlie  negative  pole  should  be 
thrust  through  the  base  of  the  spur,  while  those  connected 
with  the  positive  pole  should  be  introduced  at  it^  apex.     A 
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current  of  from  15  to  2o  milliamp&res  should  be  applied  for 
from  fifteen  to  thirty  minutes.  The  tissues  are  broken  down 
by  the  electrolytic  action  of  the  current,  while  the  process  of 
disintegration  is  still  further  enhanced,  as  tirat  pointed  out  by 
the  author,  by  the  liberation  of  certain  chemical  agents  within 
the  tissues.  This  secondary  electrolytic  action  will  continue 
for  a  considerable  period  after  the  primary  eWtmlytic  action 
has  ceased.  After  from  two  to  five  days  the  spur  will  have 
become  disintegrated  and  absorbed.  In  some  cases  it  is  neces- 
sary to  reijeat  iho  procedure  to  effect  a  complete  removal  of 
the  growth.  The  jwrtion  of  the  needle  not  introduced  within 
the  growth  should  be  vulcanized  or  covered  by  small  rubber 
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tubing  to  prevent  painful  contact  with  tlie  skin  at  the  entrani 
to  the  nose.     The  parts  should  be  thoroughly  cocainized 

for  other  operations. 

Deflection  of  the  Nasal  Septnm. 

Etiology:  The  etiology  of  this  very  common  condition 
fltiil  open  to  discussion.     It  is  safe  to  conclude,  however,  tli 
it  is  sometimes  due  to  traumatism  received  during  childhood' 
or  at  a  later  period  of  life.     It  is  rarely  congenital,  and  is  not 
often  seen  before  the  seventh  or  eighth  year.     As  the  septum 
is  formed  by  the  union  of  the  vomer  l)elow  and  the  perijen- 
dicular  plate  of  the  ethmoid  above,  deflection  may  restdt  from 
excessive  development  of  one  or  both  of  tliese  bones.    Defle 
tion  may  also  occur  from  pressure  of  the  air-current  during 
respiration.     The  middle  or  inferior  turbinal  upon  one  side 
being  enlarged,  the  septum  is  pushed  to  the  opi)Ofiitc  side  by 
the  ingoing  and  outgoing  currents  of  air.     In  other  worde, 
the  deflection  may  be  a  compensatory  cSbrt  to  equalize  the 
respiratory  chambers  of  the  nose. 

Deflection  of  the  nasal  Beptmn — Gymptoms  t  These  are  inci- 
dent to  na.sal  obstniction,  and  have  been  deficril)ed  elsewhere. 

Upon  rhlnoscnpie  cTamina(i>iii,  the  deflection  may  be  seea 
as  an  angular  or  curved  convexity  upon  one  side  and  a 
corresjwnding  angular  or  curved  depression  upon  the  other. 
It  may  be  liniitetl  to  the  cartilaginous,  although  it  usually 
involves  the  bony  septum  as  well.  It  may  be  horizontal  or 
perpendicular,  or  a  ctimbination  of  the  two.  Strings  of  ropy 
mucus  or  mucopus  may  be  seen  hanging  from  the  septum  to 
the  inferior  turbin:il  upon  the  obstructed  side.  This  is  a  sign 
that  the  turbinal  iKxIy  has  recently  been  in  contact  with  the 
septum.  Mouth -breathing,  mure  or  less  aimplete,  and  the 
phenomena  which  attend  it,  arc  present.  Ui>on  tlie  side  of 
concavity  there  may  be  compensatory  hypertrophy  of  the 
turbinal  bo<lies.  When  this  is  the  case  a  portion  of  the  com- 
pensatory tissue  should  be  removed  before  undertaking  tlie 
correction  of  the  deflection,  otherwise  the  result  of  the  opera- 
tion will  be  unsatisfactory,  as  the  septum  will  gradually  return 
to  its  fiirmer  imsition  ;  or  the  side  of  concavity  will  be 
obstructed. 
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Treatment:  Tlie  relief  wliicli  fViIlows  enrrectiou  of  dofleo-  | 
tions  of  the  septum  is  miirke<],  and  fully  Justifies  the  surgical  \ 
procedure  necessary  for  its  accompli shnicut.  Experience  haa  ] 
demonstrated  that  only  a  few  metho<is  of  operating  are  foi- 
lowetl  by  permanent  relief,  the  septum  often  returning  to  its  | 
former  position.  In  view  of  this  fact,  it  is  important  that  & 
proper  method  of  operating  be  chosen.  This  will  be  con-  ' 
trolled  largely  by  the  degree,  type,  and  location  of  the  deHec-  ! 
tion. 

Operative  meaBores  should  not  be  resorted  to  simply  iiecauae  I 
the  septnni  i:^  deflected  or  thickened,  but  to  overcome  atenoBlS  1 
and  tu  erjiiulize  Ihc  rcspirat{>ry  F\tat^  within   the  two  nostrils. 

If  there  i»  ji  thin  bulging  deflection  of  the  cartilaginous 
portion  of  the  septum,  it  may  be  corrected  by  gradui^l;  in- 
creasing pressure  applied  for  a  period  of  three  or  four  weeks. 
This  may  be  done  by  means  of  Kyle's  malleable  nasal  tubes, 
which  can  l>e  gradually  widened  or  narrowed  us  the  case  may 
require.  They  should  be  worn  for  several  hours  daily.  Their 
presence  excites  inSammatory  thickening  of  the  septum  and 
thereby  strengthens  it. 

Where  there  is  an  angular  ridge  or  deflection  upon  one 
side,  the  other  being  almost  perpendicnlar,  a  semilonar  incision 
of  the  mucosa  should  be  made  just  beneath  the  ridge,  thus 
forming  a  mucous  flap,  which  should  be  dissected  up  and  the 
ridge  of  cartilage  beneath  removed  with  a  knife  or  saw. 
Great  care  should  be  exercised  to  avoid  injury  to  the  mucous 
membrane  on  the  opposite  side,  as  perforation  might  follow. 
The  cartilaginous  rulge  may  be  dissected  out  with  Asch's  or  i 
with  some  other  sharp-bladed  knife  which  is  curved  on  the  I 
flat. 

The  Oleson  operation  consists  of  a  U-sliaped  incision.     It  is 
made  so  as  to  include  the  whole  of  the  deflected  or  bulging   ' 
portion  of  the  septum  except  at  the  top,  where  the  legs  of  the   , 
U-shaped  incision  end.     Tlie  tongue,  or  flap,  thus  formett  is  I 
pushed  through  the  opening  to  the  concave  side,  where  it  ia  ■, 
field  by  impinging  upon  the  sharp  edge  of  the  bevelled  open- 
ing.  The  bulging  or  convex  surface  is  thus  carried  toward  the 
concave  side  and  away  from  the  obstructed  side.    Care  sliould 
be  taken  to  push  the  "tongue"  completely  through  the  open- 
ing.    There  wilt  be  little  diflScuIty  in  pushing  the  lower  por- 
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tion  of  it  through,  but  considerable  force  anil  care  will  bsl 
required  to  force  the  [msterior  and  anterior  borders  tUrougb.  1 


Ma;er'a  bollow  nual  ipllnU.  The  cat  ahowt  oi 
dUmuterMot  the  larEer  Bnterinr  enda  of  Ibe  sU  tube 
■malLeBt  tube  i>  onolnch.  The  lacgcal  li  one  and  on 
"  le  in  It-nBth. 


n  proflle  and  the  exact   I 


-half  luchei  luDg. 


"iP''  "J,' 


The  legs  of  the  U-shaped  incision  ehould  be  made  to  extend  I 
ou  ijigh  up  as  possible,  so  as  tu  loosen  utl  or  nearly  all  of  the  I 


DEFLECTION  OF  THE  NASAL  SEPTr.V. 


343 


deHectciI  portion.  The  ncok  of  the  flup  should  be  fractured  I 
by  pressure  with  the  index-linger  and  the  use  of  Adams'  sep- 
tum-forcepH.  The  fracture  will  be  attended  by  a  sharp  snap  I 
of  the  bone.  A  Mayer  tube  (Fig.  104)  shoiihl  be  inserted  and  1 
worn  constantly  for  a  week  or  more  as  a  support  to  the  newly  J 
placed  tissues.     It  should  be   rcinovod  every  two  days  and  ! 


Awbii  stmlgbt  sctuorB. 

cleansed.     After  the  first  ten  days  it  should  be  worn  for  one  ' 
or  two  hours  daily,  and  may  l>e  inserted  by  the  patient. 

The  Asch  operatdonconsismof  a  vertical  and  a  norisontal  in- 
cision (Fig.  105)  through  theaeptum,  the  incisions  crossing  near 
centres.   They  are  niade  with  scissiirs  having  short  blades 
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pomowliat  like  tho«  used  bv  tailors  for  rutting:  bnttonholea. 
The  scissorslFigs.  106-108)  for  making  tlic  horizuatal  incision 
are  straight,  wliile  those  for  making  the  perpcodicular  incision   l 
are  set  at  an  angle  to  the  shaft,  thereby  allowing  them  to  I 
assume  a  perpendicular  position  in  the  ouse.  ' 

The  patient  should  be  placed  under  a  general  anoisthetic, 
and  the  parts  painted  witri  a  freshly  prepared  solution  of 
suprarenal  extract,  to  prevent  excessive  hemorrhage.  With- 
out this  precaution  hemorrhage  is  \ery  profuse,  alihoiigh  it  is 
not  necessarily  dangerous.  The  patient  should  be  plaoM  Upon  , 
the  operating- table  in  the  Trendelenburg  position,  with  the 
head  hanging  over  the  end  of  the  table.  Jn  case  of  hemor- 
rhage, aspiration -pneumonia  will  be  thus  avoided.  The  two 
incisions  (Fig.  105)  should  now  be  made.  The  straight  scifr- 
sors  should  be  introduced  into  the  nase  with  the  narrow  blade 
on  the  side  of  convexity,  and  the  incision  made  in  as  nearly  a 
horizontal  position  as  possible.  The  tip  of  the  nose  should 
be  well  elevated  so  as  to  bring  tlie  anterior  end  of  the  incision 
higher  above  the  floor  of  the  nose  than  it  would  otberwtse 
be.  The  perpendicular  incision  is  then  made  with  the  angu- 
lar scissors,  crossing  the  former  incision  near  its  centre.  Four 
triangular  flaps  are  thus  created  (Fig.  105,  ^i,  li,  C,  D),  their 
apices  meeting  near  the  centre  of  the  bulging  septum.  The 
index-finger  is  now  introduced  upon  llie  convex  side  and  the 
triangular  flaps  forcibly  pushed  to  the  concave  aide. 

A  large  Asch  tube  is  tlien  introduced  to  hold  the  septum  in 
its  new  position.  Hemorrhage  usually  subsides  at  once  upon 
its  introduction.  It  should  be  removed  at  the  end  of  two  days, 
the  parts  carefully  washed  with  warm  boric-acid  solution,  and 
a  tube  of  slightly  smaller  calibre  introduced  in  its  stead.  This 
should  be  removed  every  two  days  to  allow  thorough  cleansing 
of  the  nasal  chambers.  At  the  end  of  five  or  sis  weeks  its 
use  may  be  discontinued.  If  it  is  used  for  a  shorter  time,  the 
septum  is  liable  to  return  to  its  former  position. 

Secondary  hemorrhage  sometimes  occurs,  and  if  after  a  trial 
of  ice-Bprays,  tannin,  etc.,  it  does  not  cease,  the  note  should 
be  (irmly  packed  with  strips  of  gauze  moistened  with  the  com- 
jHtund  tincture  of  benzoin.     The  compound  tincture  of  ben- 

'  1  prevents  decomposition  of  tlie  Becretions  in  the  noee,  and 
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miikea  it  possible  to  leave  the  dressing  iatnct  for  two  op  tlirce 
days. 

Tlitse  methwls,  op  some  nii>dification  of  (lieiii,  ivill  prove 
suceossfid  in  the  iiiajority  of  cases. 

Where  there  is  aa  angular  deflection  of  ihe  septum  willi 
nonsiderutile  thickening  along  the  line  or  crest  of  the  deflec- 
tion the  removal  of  the  t/iickened  crest  with  the  Boswortli  sav 
is  often  all  that  is  required. 

Sometimes  ei  spni  is  present,  and  should  be  removed  at  a   ■ 
previous  operation.     It  mny  be  done  at  the  time  of  the  Asch 
operation,  but  is  likely  to  be  attended  by  perforation  of  the 
septum  when  thus  [lerformed. 


Nasal  Synechise  (Adheaioiu). 

Etiology:  They  may  be  congenital  or  acquired,  and  are 
composed  of  fibrous,  cartilaginous,  or  bony  tissue.  They  are 
usually  caused  by  the  contact  and  plastic  union  of  two  opjiosed 
inflamed  surfaces.  They  may  follow  operations  and  cauter- 
isations of  the  nasal  mucous  membrane,  or  they  may  be 
present  in  deflections  of  the  septum. 

Treatment  by  removal  is  required,  aa  the  band  affords 
considerable  obstruction   to  respiration.     The   band  may  be 


Aacb't  gouge. 
Fio.  110. 


composed  of  bone-tissue  and  require  the  use  of  the  saw  for 
its  removal.  In  other  rases  it  may  Ix;  mucous  or  fibrous 
tissue,  and  nmv  l>e  severed  and  separated  with  a  gouge  or 
elevator  (Figs."  109,  110). 
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Some  healthy  tissue  at  either  emi  of  tlie  synechia  should 
removed  to  separate  the  opposed  surfaces  as  far  as  jxissifa 
Gauze  or  cotton  dressing  moistened  with  the  conipoiiud  tinct- 
ure of  benzoin  or  hydrozone  should  be  frequently  introduced 
to  prevent  contact  of  the  surfaces.  The.'^H  dresHingH  should 
be  continued  nntii  the  healing  process  is  complcti^d.  In  some 
of  my  ca»;s  the  tendency  to  reunion  was  so  strong  that  it  was 
necessary  to  introduce  vulcanized  or  soft-ruhbor  splints  be- 
tween the  surfaces.  In  two  cases  they  were  worn  constantly 
for  three  or  four  months.  They  were,  of  course,  rcmovi 
every  day  or  two  and  cleansed  before  rc-introduction. 


Collapse  of  the  Nasal  Ms. 

Etiology  ;  It  may  he  duo  to  fault  of  formation  of  the  Utei 
cartilages  or  to  weakness  of  the  dilator  muscles  of  the  nareo, 
as  in  mouth-brcathcrs.  It  also  occurs  in  long,  {minted  noses 
with  narrow  ojicnings,  from  contraction  of  the  constrictor 
muscles  of  the  nares. 

Treatment :  A  jwrforated  silver  tulie  made  to  fit  the  anterior 
n&ris  should  be  introduceil  and  worn  at  least  one-half  of  each 
day.  Stenosis  is  usually  greater  at  night,  lienee  this  is  a 
favorable  time  for  its  introduction  and  iihc.  Tt  should  be 
worn  for  several  months,  changing  to  a  slij^htly  int^r  siie 
from  time  to  time. 

Ulceration  of  the  Nasal  Septum. 

Etiology:  Ulwralion  is  due  lo  jm^al  irrltjition.-*  from  cauRCS 
within  the  blood  or  from  external  influences.  .\  lilhieniic 
diathesis  aflbnls  a  local  irritation,  which,  when  the  local  pre- 
disposing conditions  are  present,  lead  to  ulceration  and  jwr- 
foration  of  the  septum. 

The  external  injnimrrs  which  cause  it  are  the  inhalation  of 
dust-laden  air,  piokir^  at  the  nose  with  the  finger-nail,  and 
the  formation  of  desiccated  crusts  upon  the  anterior  juirtion 
of  the  septum.  A  prominence  ujwn  the  septum,  as  an  exos- 
tosis  or  spur,  prcdisiwscs  to  the  formaticjn  of  the  crusts,  the 
current  of  air  drying  the  mucus  more  rapidly  here  on  account 
of  its  exposed  Lwatiou.     Foreign  bodies  and  pressure  from 
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intranasal  growths  may  cause  it.  Sypliilitic  ulceration  aiid 
[jerfnration  hiive  long  been  recognized  as  occurriog  in  the 
nose.  Ulceration  or  perforation  of  tlie  septum  in  the  very 
young  shiiuld  excite  sut^picion  of  congenital  syphilis. 

Ulceration  of  tie  septom — ^treatment :  Tiiia  should  be  stimu- 
lating in  slu^ish  ulcers,  characteri?.ed  by  grayish  indurated 
bottoms,  while  the  more  inflamed  and  boggy  red  ulcers  should 
receive  seflative  applications.  Mildly  stimulating  applications 
of  a  4  to  8  per  cent,  solution  of  the  nitrate  of  silver,  or  a  20 
percent,  solution  of  chromic  acid  are  suitable  lotions  for  the 
grayish  indolent  ulcers.  If  these  and  other  stimuluting  ap- 
plications fail,  the  base  of  the  ulcer  should  be  curetted, 
thus  converting  it  into  an  acute  inflammatory  process.  In- 
flamed br^y  ulcers  should  be  treated  with  an  ointment  con- 
taining 2  |>er  cent,  of  carbolic  acid  ;  I  per  cent,  of  menthol ; 
and  3  per  cent,  of  boric  acid.  The  nostrils  should  \k  douched 
twice  aaily  with  Dobcl's  or  Seller's  solution  to  prevent  irrita- 
tion from  decomposed  secretions. 

Perforation  of  the  Nasal  Septum. 

Etiology:  IVrforalitm  occurs  in  about  O,.")  of  all  cases  un- 
der treatment  for  nasal  disonlor.  Congenital  perforation  is 
very  rare.  The  causes  have  already  been  given  under  ulcer- 
ations, of  which  perforation  is  but  a  later  stage.  Ulceration 
and  perforation  are  due  to  (a)  arrested  or  faulty  development ; 
(6)  to  local  inflammatory  aetion  ;  (c)  to  traum:itism  ;  and  {d) 
to  some  systemic  poison,  as  nypliilis,  the  infectious  fevers,  or 
the  lithirmic  diathesis.  It  is  most  common  during  middle 
life. 

Perforation  of  the  septum — treatment :  T^ittlc  can  be  done 
to  close  the  oi)eniug,  fVusts  and  ulcerated  edges  may  form 
on  the  margins  of  the  perforation  and  occasion  considerable 
annovance  to  the  ttatient.  Slight  hemorrhnges  oc(!ur  upon 
forciftly  blowing  the  nose,  or  in  attempting  to  remove  the 
crusts  with  the  finger-nail.  These  c<inditions  can  be  rendered 
more  tolerable  by  suitable  treatment.  To  remove  the  cnists, 
have  the  patient  use  an  alkaline  solution  with  a  nasal  douche 
until  they  are  softened  and  can  be  removed  without  disturbing 
the  cpilholiuni    beneath.      In    this  way  hemorrhage  will  be 
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avoided.  Instillations  of  a  25  jior  ocnt,  solntion  of  liydr»-  I 
zone  or  the  peroxide  of  hydrogen  will  also  soften  the  cruats.  ] 
A  3  \icv  i-out.  fiolution  of  the  nitrate  of  silver  has  served] 
me  wc'l!  in  the  eure  of  the  nlcers  or  abrasions  on  the  inargiM  J 
of  tht.>  perforation,  (iranulations  should  be  tuuched  witfai^ 
fused  chromic  acid  crystals  or  the  actual  cautery. 


THE  PHARYNX. 


IN7LAHMATI0NS  OF  THE  PHAKTNX. 


Acnte  Pharyngitis. 
Etiology:  Five  per  cent,  of  all  (liwi 


I  the  pharrix  are 


acute  iuflanimationa.  It  is  moHt  common  among  the  yuiing 
on  account  of  the  Btrumotis  diathcHs  which  manifests  itself 
at  that  periixl  of  life.  Either  insufficient  or  an  over-ahun- 
(iance  of  clothing  tihonld  be  taken  into  account  in  studying  the  \ 
etiology  of  the  disease.  An  over-rich  and  abundant  diet  i 
with  hot  drinks  predis]>0Bes  to  it.  Nsusiil  and  phiiryngcal  ob- 
atructions  are,  however,  the  chief  causes  of  the  malady. 

Fig,  m. 


Acute  pharyngitis — symptoms : 

ai«    painful    deglutition,    hawking    or    nemmii^,    

nasal  respiration,  lemporary  defective  hearing,  anosmia,  and 
loss  of  taste.     The  objective  aymptoms   (Fie. 


functional  symptoms 
hemming,  obstructed 
ivc  hearing,  anosmia,  and 
toms   (Fig.    Ill)   embrace 
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a  diT,  red,  swoDni  mcnibninc,  which  later  U  covered  with  n 
thiok,  tenacious  miR-us.  This  at  a  still  later  period  ixt'oincs 
mucopurulent.  The  ronMHulloniil  sifttiji/tomit  begin  with  fc\fr 
(usually  high  in  cliililreiO,  a  dry  coated  toiigite,  coii!-tii>atiiin, 
indieestiou,  heacbche,  au<l  miiseukr  and  joiDt-[Uiius  over  the 
whole  body. 

Acuta  pharTDsitis — treatment :  This  i^hould  begin  with  the 
ndministration  of  inli.iml,  fi>IIt>wi'<i  by  a  brisk  saline  purga- 
tive. Acimite  in  i.niMln.u  doac'w  should  be  given  until  the 
))ul.«t>  sues  down  mid  the  sKiii  l>eco(tieH  moist.  Antirheumatic 
n'uitfdied,  as  the  Hnlievlatc  of  Bodiiim,  should  be  given  to  coun- 
tvmct  the  gouty  diatficait).  ^'c•getable  tonics  are  indicated  id 
wu)e  coses  OH  a<.-cuunt  of  the  stomach  disorder. 

The  loctilttixilinfitt  should  aim  at  the  contraction  of  the  blood- 
vp88i>ls,  Ij0Een^;es  of  giiiiiacura,  2  grains  wich,  are  especially 
iiHt>f\il  where  tlnre    is  a  rheumatic   diathesis.      Menthol,  J 

grain,  or  meuth.  I IJrud  with  oloiim  micalyptol.,  forma  a   . 

gmt*»ftil  iiud  efli.  I.  n;  |.i-(.>  or  trocihe.  Tunnate  of  glycerin,  ] 
hUhuu  iuhidiitioii  .,  ^lui  .iiiplioatioiis  of  hiiinr  cinistic  arc  of 
douhMid  viilin'.  The  ^ucKing  of  ice  or  cold  sprays  are  very 
gnUeful.  When  |Miu  and  great  congestion  are  present  equal 
porls  of  gniiiueol  imd  sweet  oil,  as  a  locjil  application,  are  a  most 
eflieient  ifniedy.  A  saturated  solution  of  the  suprarenal 
oxlnu'l  i:"  also  n  very  oflieieiit  load  remedy  in  the  very  acute 
CHWH.  1(  piiHlucfN  a  smart  burning  sensation  for  a  few 
HtHHrnds,  bill  i|uicklv  relieves  the  congestion.  Menthol,  20 
|«irl«,  to  HO  parts  iif  olive  oil,  should  be  used  in  less  severe 
etiiw'M,  Kxternally  wet  compresses  are  sometimes  of  value. 
Httu'itltiition  may  W-come  necessary  when  cedema  develops. 

PUegntoQOOs  Pharyngitis. 

BUology:  This  Ivjm'  of  pharyngitis  develops  when  the 
{Hitieiit  in  phiei-d  under  unhygienic  surroundings,  as  foul 
jpiwM  of  I  he  dissect  ing-i-oom,  the  nursing  of  patients  affected 
by  t'r\'Mi]K-hiM,  foul  woinidH,  an<1  the  exanthematons  fevers. 
Drinking  nnsiuiitnry  water  may  cause  it.  Puticnt.s  suffering 
tltnn  ihe  cMmlhems  m-easionally  develop  this  tyiw  of  pliaryn- 
gitis. 

PhUimonoua  pharrngitU— •ymptoms :  The  attack  is  usually 


FHLEOMOSOUS  PHAHYNGITiS. 


351 


ushered  ii>  by  a  feeling  of  lunguur,  quickly  followed  by  rigors, 
high  temperature,  a  ntpid  pulse,  and  deliriiini. 

Tlie  charaoteristic  symptom  is  the  suppurative  inHamma- 
tion  involving  the  deep  structures  of  the  pharynx.  Tlie  pus 
burrows  beneath  the  deep  cervical  fasciii  or  into  the  oesophagus, 
taenia  of  the  larynx  may  develop,  and  be  attended  by  the 
diingor  of  suffocation.  Hemorrhage  may  oecur  on  account  of 
tile  sloughing. 

The  tonsils  are  often  involvetl  and  may  cause  the  disease  to 
be  mistaken  for  peritonsillar  abscess.  There  is  pain  niton 
swallowing.  Gangrenous  sloughing  may  occur.  The  cervical 
glands  are  swollen.  Streptococcus  infection  is  usually  found, 
although  it  is  often  a  mixed  iufection. 

The  prognosis  is  unfavorable  for  the  following  reasons : 

1.  The  patient  may  suffocate  on  account  of  oedema  of  the 
laryjix ; 

2.  The  pus  may  burst  into  the  (esophagus  or  the  trachea ; 

3.  Erosion  of  large  vessels  may  cause  fatal  hemorrhage ; 

4.  A  fatal  degree  of  septiciemia  may  develop. 

The  duration  of  the  disease  is  from  three  to  lifteen  daya. 
Paralysis  of  the  palatine,  fanciui,  and  pharyngeal  muscles 
may  be  a  temporary  sequel, 

FhlegmonooB  pban^ngitis— treatanent:  On  account  of  the 
profound  eonstitulional  disturbance,  general  tonics,  as  iron, 
stryrhnine,  quinine,  etc.,  should  be  given.  If  great  depres- 
sion exists,  stimulants  in  large  quantities  are  indicated. 

Local  reniFilies :  Wet  compresses,  ice  sucked  and  swallowed, 
cold  demulcent  drinks,  and  lozenges  eomjiosed  of  guaiacol 
(gr,  2),  liydrochlorate  of  cocflinc  (gr.  J),  and  menthol,  are  all 
valuable  remedies  in  relieving  the  distress  from  tumefaction, 
and  altered  functions  of  the  parts.  Scarifications  are  of  doubt- 
ful value,  as  the  disease  is  or  a  serious  infectious  typo.  If  it 
were  a  simple  hyperiemia  of  the  membrane,  scarification  would 
he  indicated. 

Traeh&Aomy  should  be  performed  if  severe  dyspna-a  de- 
velops from  extension  of  tlic  oedema  into  the  larynx.  The 
toxiemia  attending  the  disease  is  so  great  that  even  this  radical 
measure  does  not  always  save  the  life  of  the  patient. 


INfLAMJIATtOXS   OF   TUK  rUAIiVSX. 

Retropharyngeal  AbsceM. 
Etiology:  Lcimx  Uniwni'  rcjiorU  tliat  in  tliirty years' 


I 

been^Hffl 


rience  in  uiit-iuitieiit  work  ht;  lias  seen  twice  as  maay  cusvs 
adults  ns  in  cliUdreii.  Other  writers  say  it  ie  cliiefly  a  df 
oi'  childhood.  Caries  of  the  cervical  vertebra  has  long 
given  as  one  of  the  chief  causes,  but  a  larger  experience  sho^\-a 
this  to  be  untrue.  The  loose  connective  tissue  beneath  the 
pharynx  is  a  favorable  site  for  abscfss- format  ions  during  the 
acute  infective  inflammations  of  the  throat.  Traumatisms,  as 
from  fisli-bones  aud  other  foreign  bodies,  may  alM>  give  rise  to 
it.  Occasionally  it  may  arise  from  nasal  or  middle-ear  inflam- 
mation. The!  syphilitic  and  strumous  dyscrasiic  predispose  to 
it-  J 

BetiopharTDgeal    abscess — symptoms:    Tho    subjective    oH 
functinnal  syin])toTns  may  be  classifietl  as  follows:  ■ 

(a)  The  act  of  swallowing  is  interfered  with  ;  ' 

(6)  If  the  abscess  is  low  down,  dyspntea  becomes  on  im- 
portant symptom. 

(c)  The  respiration  is  stertorous;  and  if  the  larynx  is 
involved  it  is  stridulous ; 

(rf)  If  the  vertebne  are  diseased  rotary  movements  of  the 
head  cause  pain ; 

g)  The  temperature  may  or  may  not  he  elevated, 
bjectively  a  fluctuating  swelling  may  be  seen  upon  the 
posterior  wall  of  the  pharynx.    A  nenrisms  should  be  excluded 
before  incision  is  made  to  evacuate  the  pus. 

Prognosis:  Those  cases  associated  with  carles  of  the  spine 
are  grave.  In  cliildren  there  is  in  all  types  of  pharyngeal 
abscess  the  danger  of  strangulation  from  rupture  during 
sleep. 

Retropharyngeal  abscess — treatment :  As  sixin  as  a  diagnosis 
lias  bi'en  made  the  abscess-cavity  should  bo  freely  lanced,  the 
head  tlirown  forward,  and  the  pus  expectorated.  If  the  ab- 
scess is  low  down,  it  may  be  necessan-  to  enlarge  the  ojwning 
with  the  index-finger.  Local  anaesthesia  should  be  s<'cure<) 
by  applying  cocaine.  The  incision  should  1)C  made  in  the 
median  line,  ao  as  to  avoid  iniuriiig  the  internal  carotid.  If 
caries  of  the  vertcbne  is  present  the  head  should  be  tixed  by  a 
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gitis. 


CbroDie  nurysgitis. 
C1«rgj-Dtui'i<  Sore  Thraat ;   GranaW  Fbaiyn- 


Vftrieties  aad  Maiioej'   Cliroaic  pharjmgitis  nay  aauDe 
one  of  foar  types,  viz. : 

1 .  Difiwae  ittJlammatioK  of  tLe  mocosL.    This  type  sonietiines 
follows  ihe  acute  form, 

2.  Hy|>ertropli,v  of  ibe  lymphoMl   tisoe  sarrounclii^  tlw 
pharjngtal  fouide^  or /o/lienJar  pharyji^Hu  (Fig.  112).     As 


tbe  lymphatic  structures  are  mure  mimeroiis  on  the  lateral 
walk  of  the  pharynx  the  nodular  thickening  is  most  prom- 
inent in  these  IfK-'ations.  The  condition  is  aometinit^B  reteri'e<i 
to  as  •pharyngiiM  lateralis  hyjurrtrophkti.  MoHth-brea tiling, 
struma,  and  other  dysemsiie  arc  fauturH  in  the  production  of 
this  tyi>e  of  (■liioiiic  pharyngitisi. 

3.  Exuitiiliir  j)liftrff  Tiff  ills  is  a  miMlillciition  of  the  follicular 
or  granular  tyjH.'.     It  is  usually  thought  t*i  Iw  nssoeinti^d  with 
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the  rheumatic  diathesisw    The  secretion  instead  of  being  deur 
becomes  opaque  and  of  a  pasty  consistence,  as  in  foUicolar  ton* 

silliti^ 

4.  Hie  so-called  pharyngitis  mcca  is  not  a  true  inflammation 
but  a  dn\  glazed  cimdition  of  the  mucous  membnne  due  to 
di:!¥a5ed  conditions  of  the  nose,  as  atrophic  rhinitis  or 
rhinitis  with  collapse  of  the  erectile  tissue  as  fcMind  in  anemic 
women :  and  to  nasal  stenosis.  Perhaps  a  more  appropriate 
name  for  the  condition  would  be  nharyngea  «cca.  Improper 
uso  of  the  voice  and  methods  ot  brnthing  are  also  fruitiful 
sources  of  chronic  phar\-ngitidb 

dutMiie  pharyncitas — ajmptons :  The  patient  usuallj  oom- 

Slains  of  a  sense  of  fulness  in  the  throat,  with  slight  pain  or 
isi»mfort,  and  is  troubletl  with  hawking  and  eznectoraiim^ 
on  rising  of  mornings.  When  the  second  stage  {simple  foH 
licular  or  granular)  is  reached  the  voice  tires  nK>re  ea»ij,  and 
the  thnvit  Inwrnes  more  (viinful  after  slight  use.  The  voice 
atlior  a  time  IxHxnnos  husky,  necessitating  frequent"  hemming" 
to  keep  it  cloar.  Cough  is  a  troublesome  symptom  in  all 
variotios,  but  more  es|HH*ialIy  in  the  follicular  and  exudative 
ty|K*s,  The  hearing  is  sometimes  im|)aired  by  plugs  of  mucus 
in  the  Kustaehian  tul>es,  and  more  rarely  by  extension  of  the 
inflammation  into  the  middle  ear. 

Chronic  pharynsfitis — treatment:  It  is  well  to  beffin  the 
tn^atment  by  the  atbninistration  of  a  saline  cathartic,  fol- 
loweil  with  iron,  tonic  doses  of  quinine,  nux  vomica,  phos- 
phorus, ete.  The  us<'  of  spirits,  toKncco,  and  an  over-rich  diet 
should  be  intenlicte<l.  If  the  urula  is  eK»ngated,  it  should 
Ih»  amputatinl  at  alwut  its  middle  i>ortion.  The  h>cal  use  of 
ret/tiahlt  anirim/enhy  as  rhatany,  kranieria,  glyeerite  of  tannin, 
etc.,  is  of  value  in  tlie  simpler  eases. 

In  the  Joliiruhir  rarirtu  the  mineral  astringents,  as  the  per- 
ehloriile  of  iron,  sulphate  of  cop|>er,  nitrate  of  silver,  and  the 
ethiTeal  tineturc  of  i^nline  are  of  greater  value  than  the  vege- 
tahh'  astringents.  The  tnith  is  that  nothing  sliort  of  wuistic 
applieations  (Fig.  ll;i)  to  the  enlargeil  lymphoid  ncKluIes  is 
ot  lasting  l)enetit.  I^ondon  paste,  lunar  caustic,  ehromie  acid, 
etc.,  have  given  way  to  the  more  convenient  and  thorough 
viectric  cautin/.  The  small  platinum  wire  jwint  ciin  be  lim- 
ited to  a  nuieli  smaller  area  than  the  mineral  caustics.     Be- 
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sing  eillier  tlie  clieiuical  or  electric  cautery  the  pha- 
rynx shonhl  be  oocainizeil. 

Id  the  exudalioe  type  the  opaque  secretion,  with  a  small 
sharp  spoon,  should  be  suiievz<.><l  or 
s<;raped  out  of  the  folliofex,  which 
sliiiuld  then  be  lightly  cuuterize<]  with 
the  fine  platinum  electrode  brought  to 
a  red  heat.  Gouty  and  rheumatic 
remedies  are  indicateti,  more  especi- 
ally if  the  patient  is  of  full  habit, 
and  has  migratory  pains  in  remote 
parts  of  the  body. 

I'hari/iiffea  sicca,  caused  by  general 
aniemia  associated  with  L-ollupse  of 
the  erectile  tissue  of  the  nose,  should 
suggest  the  administration   of   ap- 

fropriate  remedies  for  the  unicmm. 
f  it  is  due  to  stenosis  of  the  nuse, 
nasal  surgery  should  be  resorted  to 
for  its  relief.  I^ocal  applications  of 
a  mildly  aromatic  and  etimuluting 
nature  are  grateful  to  the  patient 
They  are  best  applied  with  an  atom- 
izer. Gargles  are  of  little  or  on 
value  unless  it  is  in  the  diffuse  vari- 
ety, which  may  be  regarded  as  sub- 
acute in  character. 

Tabercniosis  of  the  Pharyiix. 

Pathology-  This  is  a  rare  disease, 
and  is  usually  secondary  to  pulmo- 
nary tuberculosis.  A  projier  diag- 
nosis is  not  always  made,  it  being 

regarded  as  an  acute  catarrhal  pharyngitis  (Fig.  114),  At 
first  the  membrane  is  red  and  infiltrated,  and  at  a  later 
peri<H),  yellowish  spots  or  miliary  tubercles  appear  upon  its 
surface.  After  a  time  they  break  down,  the  secretion  bi>- 
coming  mucopurulent.  The  posterior  pillars  of  the  fauces 
become   stiffened    from   infiltratiuu,  thereby   permitting   the 
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entrance  of  liquid  foods  into  tlie  postnasal  apace.     Bear-tissue  J 
does  not  usually  form  in  llic  wake  of  tlie  ulcerative  process, 
aa  only  the  superficial  layers  of  the  nieniliraue  are  involved. 


Symptoms:  Pain  is  a  constant  symptom  that  grsdualtr 
increases  from  a  dull  ache  to  sharp  lancinating  pains  wbtch 
are  aggravated  upon  deglutition.  The  voice  becomes  thicki 
and  muffled.  Cough  is  not  more  pmminent  than  that  due  it 
the  attendant  pulmonary  tuberculosis.  The  breath  is  fetid. 
The  constitutional  and  local  symptoms  of  pulmonary  tuberctt- 
losis  are  present.  Tubercular  inflammation  of  the  middle  ear 
is  often  an  extension  of  the  process  hy  way  of  the  Eustachiao 

Prognosis :  This  is  quite  grave,  death  often  following  wtthio 
a  few  months.  If  the  process  in  the  pharynx  is  primary,  the 
prognosis  is  much  more  favorable.  Primary  tuberculosis  of 
tlie  pharynx  is,  liowever,  an  extremely  rare  occurrence.  J 

TiibercnloBia   of    the   pharynx — treatment:  There   is   little,! 
pnrapect  of  cure,  except  in  the  very  rare  primary  cases.     A  1 
4  per  cent,  solution  of  cocaine  painted  over  the  inHamed  sur- 
face gives  temjjorary  relief  from  the  ])ain,     Kyle  reports  tliat 
dilute  nitric  acid  in  equal  parLs  of  water  is  as  cnective  aa 
cocaine,  and  that  the  juice  of   pineapple  sprayed   into  the 
throat   affords  great  comfort     The  thick,  tenacious  mucuaj 
and  mucopus  should  be  fretiuontly  removed  from  the  pharyn-  l 
geal   wall   by  alkaline  and   antiseptic   sprays  and   gai^ies.! 
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The  use  of  the  curette  (Fig.  115)  on  the  mliltrated  areas,  if 
thorough  and  com[)lete,  may  check  the  procest^.     Kedileiice 
in   a  suiUible   climate,  anJ    the  intern;il   administration  of 
tlie  car1)onnte  of  guaiacol  or  creosote  are  of 
positive   value   in   the   early  stages  of  the  Pii.  ii'i. 


Syphilis  of  the  Pharynx. 

About  3 J  per  oent.  of  all  diseases  of  the 
tance»  and  pharynx  are  syphilitic. 

Forms:  It  may  manifest  itself  in  four 
forms — i.  c  (n)  primary,  (6)  secondary,  (c) 
tertiary,  and  {d)  congenital  or  hereditary. 

The  primuT  form  is  rare,  as  the  fauces  and 
pharynx  are  but  slightly  exposed,  on  account 
of  their  location,  to  primary  inoculation. 
Chancre  may  be  mi.staKen  for  tubercle  and 
epithelioma,  in  both  of  which  there  is  swell- 
ing of  the  lymphatic  glands.  It  is  usually 
reajgnized  as  syphilis  only  af\er  constitu* 
tional  symptoms  develop. 


The  Secondary  Form. 

This  occurs  aljout  one  year  after  the  pri- 
mary infection. 

Upon  inspection  a  superficial  ulceration  or 
erosion  of  the  membrane  may  be  seen. 

Etiology:  Kaposi  believes  the  condition  to 
be  still  capable  of  infecting  other  individuals, 
and  that  many  children  feeding  from  a  wet- 
nurse  thus  contract  the  disease  from  the  sec- 
ondary manifestation  on  the  mammce.  Such 
cases  are  usually  rcgaiiled  as  inherited  syphi- 
]Jg_  H»rimiin'«    1iil*r«l 

The  pathology  of  this  stage  is  as  follows : 
(a)  erythematous  patches,   su|»erficial    infiltration,  exudative 
plaques,  or  condylomata  on  the  pillars  of  the  fauces,  uvula, 
and  velum. 
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Secondary  symptoms:   Sulycctively  they  are  those  of   -. 
ordinary  sore  tliroat.     A  striking  [wciiliarity  of  this  stage 
tlif  symnietricul  ajijK.'amiice  ol'  mucous  jiatolies  ani]  erytiie 
ous  areaa  on  the  two  sidus.     Tlie  liistory  of  tlie  rase  and  thi 
peculiar  ^Itui  eruptions  will  generally  enable  the  physician  t 
make  a  correct  diagnosis. 

Tertiary  SyphiliB  of  the  Phaiynx. 

FaUiology :  This  furin  appears  at  about  the  tbird  to  the  fiftliJ 
year  afler  the  primary  infection,  as  a  ginnmatoiiH  inHllratioiM 
which  rapidly  breaks  down,  forming  an  ugly  ragged  ulcerS 
The  pillars  of  tbc  fauces  are  most  often  afiecieil,  itie  Iim 
sue  alTording   a   favorable   fielil   for    round-cell  inliltmtiunJ 
Another  site  often  afi'ected  is  in  the  median  line,  at  the  juno- 
tion  of  tlie  hard  and  soft  palate.     The  ulcers  may  apjiear  iiponfl 
the  toniiils,  tongue,  roof  of  the  moutb,  posterior  wall  of  thi 
pharynx  or  buccal  surfaces.     The  deep  variety  of  gumma  i 
more  circumscrilie<l,  and  when  it   breaks  down  is  mure  lie- 
Biniclive.     This  form  is  responsible  for  most  of  the  cicatricial 
bands  remaining  in  the  wake  of  syphilis  of  the  fances  am 
pimrynx. 

Oongenital  Syphilis  of  the  Pharynx. 

Occurrence :  Aliout  50  per  cent  of  the  cases  become  manW 
fesl  wilhin  the  first  five  years  of  life.  It  occasionally  apiwaml 
in  adult  life. 

Oross  pathology :  An  iitcer  appears  with  indurated 
ed);eH.  Its  favorite  site  is  the  palate,  although  it  may  appear 
in  any  other  situation.  If  the  palate  is  the  i)art  involve*)  the 
iinrt'B  may  1h'  invaded  by  dinvt  extension  through  the  floor  of 
the  nose.  According  to  l^nox  Browne:  "The  fauces,  the' 
niutopliiirynx,  the  posterior  pliaryngeal  wall,  the  nasal  fosss^ 
Iho  «'plum  mist,  the  tongue,  and  finally  the  gnms  "  are  afTected 
in  onli'r  of  frwiueney.  In  the  secondary  form  the  diseased 
iirpAM  tenil  to  iifiVn't  Ixith  sides  symmetrically,  while  in  thiB< 
form  the  ulit'r  is  almttsl  always  in  the  median  line.  It  also 
has  a  prttiih-ction  for  llio  bony  stniclures, 

Influeoce  of  congenital  syphilis  upon  infectious  diseases  of 
childhood;  Lenox  Browne  sums  up  the  evidence  on  this  point 
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accumiihited  liy  sviiliili^nijilicrs  us  lullows:  "(1)  That  wliile 
CI  III  genital  syiiliilis  all'unls  iiu  aliiiuliite  protection  against  cer- 
tain acute  infectiuus  disoofies,  its  existence  in  the  individual 
seems  ol^n  to  mitigate  tlieir  severity ;  and  (2)  that  certain 
acute  diseases,  acciimjianied  by  an  exantheni — as  scarlatina 
and  measles — favor  the  dissipation,  at  least  temporarily,  of  the 
pharyngeal  and  other  manifestations  of  syphilis.  On  the 
other  hand,  when  diphtheria  sni>ervenes  during  the  existence 
of  syphilitic  lesions  in  the  throat,  tlie  imtient  is  liable  rapidly 
to  snceumli." 

Congenital  sTpbilis — symptoms :  They  vary  according  to 
the  extent  and  luciilily  of  tlic  iilucrntion  or  necrosis.  If  the 
riK)i'  of  the  month  is  perforated,  or  if  the  pharyngeal  muscles 
which  shut  oti'  the  pharynx  from  the  nasopharynx  are 
aflected,  the  child  cannot  nurse  or  take  tiie  liottie.  Coryza, 
excoriations,  and  scabs  al>ont  the  nostrils  und  iipjKT  lip  may 
also  be  present.  The  child  has  what  Is  popularly  ealle<l  the 
"snuffles";  others  call  it  "the  decay,"  on  account  of  the 
malnntrition  which  is  so  noticeable  in  these  suflerers. 


Syphilis  of  the  Pharynx — Treatment. 

The  secondary  stage  calls  forliic  adniiiiistratlou  (if  mercury 
in  mild  doses,  with  especial  rare  to  avoid  producing  ptyalism. 
Direct  the  iiaticnt  to  wash  the  mouth  thoroughly  with  a  solu- 
tion of  the  chlorate  of  potassium.  ]joetdap|ilieations  of  caustics, 
as  acid  nitrate  of  mercury,  are  of  value  In  the  active  idcera- 
tive  stage.  Iodine  va|)ors  or  nebnhe  exert  a  beneficial  inilu- 
ence  in  those  coses  extending  to  the  Eustachian  tube  and 
middle  ear.  Insufflation  of  iotlul  powder  on  the  ulcerated 
spots  has  superseded  tlio  use  of  iofloform,  as  \\»  odor  is  less 
ofl'cnsive.  Amputation  of  enlai^l  tonsils  should  not  be 
done  during  this  staee,  as  the  raw  surface  thus  created  would 
very  likely  assume  the  syphilitic  form  of  ulceration. 

The  tertiary  stage  calls  for  the  so-called  mixed  treatment. 
The  iodide  of  potassium  should  be  administered  during  the 
ulcerative  stage. 

It  is  wise  to  begin  with  about  3-grain  doses  and  gradually 
increase  them  to  the  [mnt  of  toleration.  After  the  subsidence 
of  the  acute  manifestations  some  form  of  mercury  should  be 


360 


ISFLAMMATIONS  OF  THE  PHARYNX. 


administered  for  about  two  years  in  order  to  prevent  a  recur- 
rence of  the  deatnictive  process. 

Local  appliattimis  of  mineral  caustics  to  the  deep  ulcers  is 
to  be  recommeoded.  The  galvano-cautery  is,  bowever,  a  better 
method.  Gargles  of  the  permanganate  of  potash,  the  chlor- 
ate of  potash,  etc.,  exert  a  favorable  influence  upon  the  mor- 
bid proces.s,  and  keep  the  surfaces  free  of  detritus,  which 
would,  if  left  m  situ,  excite  irritation, 

Tlie  congenital  form  should  be  treated  about  the  same  as 
the  acquired.  As  children  tolerate  larger  doaes  of  mercury 
proportionately  than  adults,  this  remedy  may  lie  pushed  more 
vigorously.  The  nose,  mouth,  and  throat  should  l>e  kept  free 
from  crusts  by  douches  and  sprays,  after  which  the  throat 
should  be  sprayed  with  oily  solutious  containing  menthol, 
camphor,  and  eucalyptus. 

A  Comparison  of  STPluUtic  and  Ta1)ercn]oaa  Ulcers  (Lenox 
Browne). 

Sifphililir  UlcfTS.  Tubermloun  UUert. 

Deeply  excavated.  No  apparent  excaTation. 

Few  granulations,  highly  iaflam-     Much  indolent  gr&nulation. 

Peep- red  areola. 

Sharply  cut  edges. 
Distinct  demarcation. 
Yellow  purulent  secret 
Piseliarge  profiwc. 
I'vnetrating  to  deeper  tissues. 


I 
I 


No  fever. 


Grayish,  ropy  mucous  secretion. 

Diiicbnrge  scanty. 

Superficial,  with  lateral  in  plac« 

of  deep  extension. 
High  fever. 


Nasopharyngeal  Catarrh,  or  Chronic  Postnasal  Catarrh. 

Etiology:  This  is  a  chronic  inflammatory  condilion  of  the 
vault  of  the  pharvnx  which  is  usually  assticiatwl  with,  and 
is  proliably  secondary  to,  some  form  of  intranasal  discflHe.  It 
is  also  associate<l  with  certain  other  morbid  states  of  the  na.«o- 
pharynx.  According  to  liosworth  there  is  no  physiologic 
connection  between  this  form  of  catarrh  and  cnlarrh  of  the 
lower  pharynx,  as  the  pharynx  is  a  part  of  the  digestive  tract 
of  the   real  ' 


rather  than 


a   part  c 


respiratory  tract.     Nevertlielesa 


ifAsornARTynRAL  catarrh,  etc. 
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it  seems  that  the  irritation  resulting  from  the  'Hschai^es 
from  the  nasopliarjnx  must  to  a  certain  extent  tiause  the 
catarrha]  process  in  the  on>phar_vnx.  Catarrh  of  the  naso- 
pharynx is  rarely  a  primary  aU'ection.  It  is  almost  always 
secoiniary  to  Intranasal  affections  and  ailenoid  disease  of  the 
nasopharynx.  The  following  are  the  diseases  usually  responsi- 
hle  for  the  condition  : 

1.  Nasai   stenosis    from    liyjwrtrophy   of   the    tnrhinated 
bodies,  more  especially  of  their  posterior  extremities, 

2.  Polypi  causing  stenosis  and  suppurative  rhinitis. 

3.  Empyema  of  the  posterior   etkmoidal  cells  discharging 
posteriorly. 

4.  Empyema  of  the  si/kenmdal  sinuses  discharging  poste- 
riorly. 

5.  Drif  rkiniiis. 

6.  Atrophic  rkinUU. 

7.  Simple  chronic  rhinitis  with  eolla^ise  of  the  erectile  tissue, 
as  found  in  ameinic  women  and  children. 

The  vtiaceJlaneous  causes  of  postnawil  catarrh  are  as  follows : 

1.  Pus  dischai^ed  through  the  Eustachian    tubes  during 
otitis  media  suppurativa. 

2.  Follicularorotherdiseaseof  the jiostnasallymphoid tissue. 

3.  Disease  of  the  pharyngeal  bursa. 

4.  The  lymphatic  tomjicniment  or  diathesis. 

5.  Excessive  use  of  alcoholic  stimulants. 

6.  The  weather,  sea.son,  and  clothing. 
Nasopharyngeal  catarrh — srmptomH :  They  will  depend  upon 

which  of  the  foregoing  causes  Is  operative  in  its  production. 
In  addition  to  the  nasal,  car,  and  other  symptoms,  the  [lalient 
complains  of  a  discharge  (pus  ami  mucopus)  from  the  upjier 
pharynx.  This  is  usually  described  as  "a  dropping."  Ii  the 
pus  is  from  the  nose  it  has  a  thick  yellow  quality ;  while 
if  it  is  fn>m  the  pharj'ngoal  bursa  it  is  more  fluid.  It  may 
accumulate  and  dry  during  the  night,  causing  morning  ex- 
acerbations of   nausea   and   vomiting    in    the   endeavor   to 


The  diagnosis  should  be  addressed  more  to  differentiation  of 
the  causes  than  to  the  local  condition  per  se.  The  IiK-al  con- 
dition is  to  be  regarded  as  a  Bytuptom  of  one  or  more  of  many 
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The  fmfaprii  «leDends  opoo  the  alwlhy  of  the  enmimng 
physidftii  to  pn^periv  locale  the  cmuae  and  relieve  the  same. 
If  the  imnna^  ivr  other  causes  are  removed  the  cure  of  the 
pi^>tiiasail  catarrh  is  reasonablv  oertain. 

HaaophaijBfeal  catandi — tnatasBt:  In  view  of  the  fore* 
goincT  statements  it  is  apparent  that  local  washes,  sprays, 
ami  astrii^^nt  applications  afford  hnt  temporary  relief  in  the 
gTv:at  majority  of  cases.  The  brtaimewi  wmd  be  addrttaed  to 
iM  fVM'ini/  </  ik(  intranaiial  and  aiher  emcao.  The  treatment 
of  the  nasQil  accessory  sinns-,  ear-,  and  adenoid-diseases  are 
cx>n>iiioi\^]  ol<e«rhei\>«  and  will  not  be  further  elaborated  here. 

Iax^I  alkaIiiH>  and  antiseptic  washes  used  with  the  post- 
na^l  syriiu!t^  afford  marked  retief.  Saler's  or  Dobel's  soln* 
tions  afv  txisily  obtained  and  are  well  suited  for  this  purpose. 
A^triI^^^nt  applications  to  the  nasopharynx  of  glycerotannin, 
ar^ntio  nitrate  gr.  x  to  xxx  to  the  ounce  are  regarded  by 
a^me  a>  efficient  ivmcdies.  The  fbllowiiig  mixture,  sometimes 
spoken  of  as  the  Vienna  mixture,  has  proven  a  valuable  addi- 
tion to  the  kval  treatment  in  the  practice  of  the  author: 

R.  liHlin.  cry>it.,  gr.  x  ; 

Potass,  iiHiiil.,  gr.  xxx  ; 

Glycerin.,  ,g. — M. 

Si^.  To  Ix^  applievi  to  the  nasopharj'nx  with  a  cotton-wound 
applicator  after  clrtinsing  with  J^^iler's  or  Dobel's  solution. 

If  akH^liol  is  useil  to  excess,  it  should  Ix?  interdicted.  The 
clothing  shouKl  nnvive  pn>jx»r  attention,  ami  morning  plunge 
Iwths  nnvmnuMuUHl  for  their  ti>nic  effect. 

TIjc  thickening  in  the  vault  of  the  pharynx  should  be 
treateil  according  to  methoils  given  under  Adenoids. 

DIPHTHERIA. 

Definition :  It  is  an  acute  infection  attended  by  constitutional 
and  Kx*al  ^ynlntoms,  due  to  a  s|>ecific  microorganism,  known 
as  the  KIel>s-I/»ffler  iMicillus.  The  infection  is  rarely  simple, 
but  is  usuallv  **  mixed "  with  streptococci,  staphylcxx)cci, 
dipIcHHxri,  and  tetragoni.  It  is  very  generally  held  that  the 
diseast*  is  more  virulent  when  there  is  nnxc<l  infection,  and 
more  esjUKMally  if  streptococci  are  present  in  large  numbers. 
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The  Klebs-Loffler  bacillua:  This  is  a  rod-shaped  bacillus 
varjing  in  length  from  1.5  to  6  micmmi  Hi  metres,  and  in  width 
fnim  0.5  to  0.8  microniillimetrea.  These  hacilli  are  usually 
slightly  curved  and  somewhat  ctub-Hhnpcd  at  the  ends.  They 
are  usually  arranged  in  pair^,  either  pai-allct  or  at  an  angle  to 
each  other,  furming  figurou  somcwliat  like  the  letters  V,  N, 
M,  W,  or  X.  They  are  sometimes  single,  and  rarely  end  to 
end,  forming  long  threads.  They  stain  readily  by  Gram's 
method  and  Hiffler's  niethyleiie-blue, 

Biicilli  having  the  same  physical  characteristics  as  the 
Klebs-Loffler  bacilli,  but  without  power  to  cause  the  phe- 
nomena known  as  diphtheria,  are  called  non-virulent  Klebs- 
IjT.fflfr  bacilli.  They  may  become  virulent  under  certain  con- 
ditions not  yet  well  underat<MKl. 

Diphtheria — etiology :  1 .  The  cause  is  the  Klebs-lMfflrr  badl- 
Itis.  it  was  formerly  thought  that  these  Imcilli  remained  local- 
ized iu  the  fauces  or  other  part  of  the  body  primarily  atfected ; 
but  they  have  been  found  in  the  blood,  glands,  intestines,  and 
other  organs  of  the  body.  They  are,  however,  rarely  found  ia 
any  considerable  number  except  at  the  point  of  initial  infection. 
They  find  in  the  fauces,  nose,  etc.,  a  suitable  soil  and  tem- 

Eerature  for  their  growth,  and  are  propagated  in  great  num- 
ers.  The  toxins  formed  in  consequence  of  the  presence  of 
the  bacilli  are  absorbed  and  carried  through  the  lymphatics 
and  bloodvessels  to  every  part  of  the  system.  In  this  way 
the  various  genemi  symptoms  are  developed.  The  fever  and 
great  depression  are  due  to  the  action  of  the  toxins  upon  the 
nerve-centres  presiding  over  the  production  of  heat  and  the 
processes  of  metabolism. 

2.  A_ge  has  an  influence  upon  the  susceptibility  of  the  indi- 
vidual to  the  disease.  While  it  mav  oiKur  at  any  age,  95  per 
cent,  of  the  cases  are  in  persons  umier  ten  yeara  ;  and  most  of 
those  occur  between  the  Hrst  and  fifth  years.  Those  occurring 
in  adults,  as  nurses,  mothers,  and  others,  are  almost  invariably 
alTccted  with  either  nasal  stenosis  or  enlat^d  tonsils. 

3.  A  cold,  moist  cUvmfc  Is  more  favorable  for  its  develop- 
ment than  the  warmer,  or  the  extremely  cold  ones.  The 
spring  and  fall  of  the  northern  temperate  latitudes  on  this 
account  are  especially  visited  by  this  disease. 

4.  Certain  prediBpoeing  aod  ayatemie  conditions  in  a  measure 
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account  for  the  prevalence  of  diphtheria  in  the  oold,  damp 
temperate  climates.  For  instance,  catarriial  diseaaes,  lymphoid 
hypertrophy  in  the  fauces  and  nasopharyngeal  space,  are  more 
prevalent  in  this  sort  of  climate,  and  predispose  to  the  diph- 
theritic infection. 

5.  Sanitation  should  receive  more  consideration  as  an  etio- 
logic  factor  in  diphtheria.  Soil  that  is  badly  drained,  in 
which  there  are  decaying  vegetable  and  animal  matter,  affords 
a  nidus  from  which  it  may  spread  and  become  endemic. 
Plenty  of  pure  fresh  air  is  a  foe  to  the  disease,  while  the  stag^ 
nant,  dead  air  so  often  found  in  schoolrooms  and  sleeping  apart- 
ments adds  to  its  virulence  and  tendency  to  spread.  Stunshine 
is  rarely  mentioned  in  this  connection,  but  its  al>8ence  from 
the  schoolroom,  home,  and  other  environment  of  children  may 
cause  widespread  dissemination  of  the  disease.  In  one  of 
the  great  Ijondon  Cliildren's  Hospitals  a  few  years  ago  there 
were  certain  wards  in  which  all  the  diphtheritic  patients  were 
kept  imtil  all  signs  of  the  disease  haa  been  absent  for  a  few 
days,  when  they  were  transferred  to  other  wards.  No  recur- 
rences among  these  transferred  cases  were  reporte<l  until  the 
outer  heavy  steel  blinds  were  closed  on  account  of  re^iairs  on  an 
adjoining  building.  A  few  days  after  the  sunlight  was  thus 
shut  out,  recurrences  became  the  rule  rather  tlian  the  exception. 

The  contagion  may  be  fran»initfcd  by  sewer-gas,  privy  vaults, 
niilway  trains,  winds,  drinking  water,  milk,  domestic  animals 
and  fowls,  ami  from  one  jwrson  to  another. 

Diphtheria — pathology:  The  bacillus  grows  upon  the 
nnicous  membrane  and  the  toxins  are  elaborated  and  absorl)ed 
into  tlie  general  circulation.  The  toxins  are  regarde<l  by  some 
as  enzyuies  liberated  by  the  Imcilli.  They  digest  the  proteids 
of  the  ImmIv,  lliereby  A)rming  toxic  albunioses.  *^  The  diph- 
theria toxins  do  not  all  originate  in  the  membrane,  nor  do 
the  albunioses  niert^ly  accumuhite  in  the  tissues ;  but  pn)bably 
the  (lig<»stion  of  the  bcKly-proteids,  by  the  action  of  the  en- 
yyiiies  absorbed  from  the  membrane,  forms  the  toxins.  These 
|M)isotious  snbstanot\s  are  of  two  kinds,  namely,  albunioses  and 
an  org;uii<^  neitl,  which  are  responsible,  by  their  action  on  the 
nervous  system,  for  all  the  symptoms — the  fever,  tlie  canlio- 
rt»spiratory  asthenia,  albuminuria,  and  paralysis.''  * 

'  L.  .Browne,  5th  cditioQ,  p.  499. 
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The  first  effect  of  the  toxin  is  to  produce  a  local  oedema 
and  irregular  temperature. 

The  false  membrane  is  composed  of  three  layers,  namely :  (a) 
the  outer  or  superficial  layer,  which  contains  a  network  of 
fibrinous  exudate,  numerous  bacilli,  and  a  few  leucocytes ;  (6) 
the  middle  layer,  which  contains  a  fibrinous  exudate,  many 
leucocytes,  and  few  bacilli ;  (c)  the  inner  layer,  which  is  modi- 
fied mucous  membrane,  the  coagulated  fibrin  having  j)enetrated 
the  mucosa  and  replaced  the  surface  epithelium. 

Round-cell  infiltration  occurs  in  the  mucous  and  submucous 
tissue.  Streptococcus  pyogenes,  staphylococcus  aureus,  and 
albus  are  also  found  in  the  inner  layer.  They  cause  secondary 
infection  in  the  lymphatic  glands,  lungs,  spleen,  and  kidneys. 
Inasmuch  as  the  fibrin  is  deeply  attached  to  the  mucosa,  its 
removal  is  difficult  and  is  attended  by  hemorrhage. 

The  pseudoraembrane  due  to  cocci  is  feebly  attached  and 
easily  removed,  while  the  mucous  membrane  is  red  and  shiny 
and  does  not  bleed. 

Diphtheria — bacteriologic  diagnosis :  This  m«y  be  made  by 
smearing  a  portion  of  the  false  membrane,  or  some  of  the 
mucopurulent  secretion,  upon  a  cover-glass,  staining  it  with 
methylene-blue  and  placing  it  upon  a  glass-slide  and  examin- 
ing it  with  a  microscope  for  the  Klebs-Loffler  bacillus.  This 
method  is  rapid,  but  not  certain  to  reveal  the  bacilli  even 
when  present  in  large  numbers.  A  slower  but  much  surer 
way  is  to  make  a  culture  of  the  mucus  obtained  from  the  dis- 
eased membrane  on  dried  blood-serum,  such  as  is  used  in  the 
health  departments  of  our  large  cities.  The  bacilli  develop 
more  rapidly  and  more  characteristically  on  blood-serum  than 
on  other  mediums. 

The  gross  appearance  of  the  Klebs-Loffler  bacillus  culture 
is  that  of  pin-head  whitish-gray  specks,  with  regular  outline 
and  dry  surface.  The  centre  of  the  colony  is  darker  and 
more  opaque  than  the  edges.  The  colony  develops  in  twelve 
to  eighteen  hours,  which  no  other  membrane-producing  organ- 
ism will  do. 

The  streptococcus  develops  white  pin-point  specks  after 
twenty-four  hours. 

The  staphylococcus  growth  is  larger,  flocculent  or  snow- 
white,  thin,  and  iridescent  at  the  edges. 
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Diphthem — clinical  dia^osis :  II  is  rare  under  one  year  of   ; 
age.     It  is  most  of^n  located  on  the  faiieiiil  tonsils ;  and  in  < 
the  nostrils  next  must  frequently.     It  may  be  in  the  nostrils  j 
and  on  the  fauces  at  the  same  time,  in  which  event  the  mor-  [ 
tality  is  high.     This  is  accounted  for  by  the  fact  that  the  nose  j 
afibrds  a  large  and  rapid  absorbing  surface  whereby  the  toxia  J 
enters  the  bRwd  in  large  quantities.     Id  nasal  diphtheria  the  j 
discharge  is  fetid,  aanious,  and   irritating  to  the  upper  lip, 
which  becomes  excoriated  and  encrusted.    Epistaxig  is  a  com- 
mon occurrence  in  this  type.     The  sloughing  which  caiLses 
the  hemorrhage  exposes  a  surface  through  which  rapid  infec-   , 
tion  may  occur  and  cause  great  i)ro8tration,  pulmonary  wdema, 
albuminuria,  et^.      The  infection  may  gain   entrance  to  the 
cranial  cavity  and  cause  meningitis.     Nasal  diphtheria  is  usu- 
ally a  mixed  infection.      The  Eustachian    tubes,  middle  ear, 
internal  ear,  and  eye  are  sometimes  the  seat  of  diphtheritio 
pseudomembrane.     Periostitis  and  oedema  over  the  mastoid   | 
are  complicatioDS  occasionally  met  with.     Simple  and  gran- 
ular conjunctivitis  predispose  to  eye-diphtheria.     The  result- 
ant opacity   of  the  cornea  may   cause   partial  or   complete   ■ 
blindness. 

Inflammation  of  the  cervical  and  submaxillary  glands  is  an 
early  and  significant  sign  in  diphtheria.   They  may  be  swollen  • 
before  the  appearance  of  the  membrane.     If  the  case  is  one  | 
of  pure  diphtheria  the  cervical  glands  alone  are  swollen;  if  ! 
the  infection  is  a  mixed  one  both  the  cervical  and  submaxil- 
lary glands  arc  enlarged  and  tender;  and  if  the  infection  is 
from  cocci,  as  in  scarlatina,  the  submaxillary  glands  only  are 
affected. 

The  diphtheritic  membrane  appears  in  varying  colors  i 
cording  to  the  stage  in  which  it  is  seen  and  the  tj'jie  of  infeo-  ] 
tion.     It  ranges  from  a  white  to  a  gray,  yellowish-green, 
brown,  and  even  to  black,  according  to  the  quantity  of  pus  I 
and  blood  mixwl  with  it. 

Diphtheria — visceral  complications:  The  bronchi  arc  some-  ] 
timi'S  hyiHTcniic  ami  •iik'nmtous.     Broncho-pneumonia  may  1 
develop  as  a  result  of  cocral   infection  in  the  mixed  type. 
Heart-clots  <KKasionally  develop  and  muscular  degeneration 
of  the  canliac  muscles,  rendering  the  action  of  the  heart  weak 
and  irregular.     The  liver,  spleen,  and  kidneys  arc  enlarged. 
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The  tiibuira  of  the   kidneys  hecotne  inflamed  and  casts  are 
thrown  off  with  the  nrinf. 

Diphtheria— Symptoms. 

They  vary  with  the  severity  of  the  disease,  type,  and  loca- 
tion of  the  area  of  infection,  age  of  jiatient,  and  the  stage  of 
the  disease. 

The  period  of  incnbatioii  ranges  from  two  to  five  days. 
Symitoms  are  not  always  present  during  this  perio<l ;  but 
when  present  they  consist  of  general  malaise  and  slight  chill- 
iness. 

At  the  end  of  the  incnbation  period  the  temperature  ranges 
from  99°  to  10.1'^  F.  U  usually  n-mains  about  the  neighlwr- 
hoiHl  of  100"  K.  (iivat  pyrexia  is  not  a  characteristic  feature 
of  diphtheria.  Ltiw  temperature  with  profound  depression  is 
a  sign  of  great  toxiemiu  and  is  of  grave  import. 

The  onset  of  the  disease  is  attended  by  slight  elevation  of 
temp<'rature,  quickened  pulse,  slight  chills  or  chilly  sensations, 
dry  throat,  discomfort  or  pain  upon  deglutition,  malaise,  stiff 
neck,  aching  in  hones,  headache,  and  other  febrile  phenomena. 
Any  or  all  these  symptoms  may  be  very  slight  or  wanting. 
By  the  end  of  the  first  day  or  beginning  of  the  second  there 
are  lumbar  and  dorsal  )>aiDs,  the  skin  is  flushed,  the  pulse 
quirk  and  jKirliaps  feeble,  the  cervical  glands  enlargetl  and 
tender,  the  urine  scauty  and  high  colored,  the  patient  dull 
and  unobservant. 

The  malignant  type  is  usually  unattended  by  prodromal 
symptoms.  It  liegios  with  a  heavy  chill,  vomiting,  and 
aometimes  convulsions.  The  temperature  is  slightly  elevated 
and  disappears  on  the  second  day.  The  heart  is  feeble, 
irregular,  and  very  rapid,  the  skin  a  dnsky  gray,  the  urine 
scanty  or  entirely  suppressed,  and  there  is  delirium  of  the 
low  muttering  tyiw.  I'ood  is  refused  more  on  account  of  in- 
difference  than  pain  or  difficulty  attending  the  act  of  deglu- 
tition. Another  symptom  of  importance  is  the  absence  of 
the  tend  on -reflex. 

The  teixft'iicy  fo  Inryntieal  diphtheria  is  not  so  pronounced  as 
in  the  milder  types.     Death  is  apt  to  occur  by  the  second  or 
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fourth  (lay.     If  (!oatli  does  not  occur  hy  the  SPCond 
fiflli  ilay,  laryngeal  stenosis  is  liable  to  take  jiiace. 

The  pseudomembnuie  at  the  beginning  of  the   ' 
pears  as  a  delicate  [learly  gray  film,  slightly  elevated  above 
tlie  surfaif  of  the  mucosa,  wliich  is  swollen  and  dark  red  ' 
color.     If  the  diphtheritic  membrane  is  limited  to  one  side^ 
the  catarrhal  turgescence  of  the  mucosa  will  also  be  nnilat«i 

At  the  beginning  of  the  second  day  the  membrane,  whii 
on  the  firiit  was  in  [Kitohes,  is  now  extended  until  it  covers  at 
or  nearly  all  of  the  tonsil.     Its  ewlor  is  yellowish  and  opa<{ti£-, 
and  the  surface  presents  u  soft,  velvety  apjtcaranee.     It  stand: 
out  more  prominently  from  the  surface  of  the  mucosa,  giving 
the    impression   of   considerable   thickness.      Mucopurulenl 
secretion  is  noted  about  the  edges,  se|>aration  from  the  undi 
lying  mucosa  having  begun.     It  may  come  away  in  fmgmer 
or  eii  iitoBw. 

By  the  third  rfaythe  membrane  is  brownish  or  blue  in  color' 
owing  to  the  admixture  of  blood.  It  is  more  elevated  from 
the  surface  and  Gcparatioii  is  complete.  The  temi»eratur»> 
subsides,  and  if  it  should  become  elevated  again  reinfectioa, 
has  occurred  or  a  new  area  has  become  involvM, 

If  reinfection  does  not  occur,  the  febrile  movement  wi 
have  entirely  subsided  by  the  end  of  the  fourth  day.  Cai 
ful  attention  should  be  given  the  case  for  a  week  longer, 
a  recurrence  may  take  place  or  some  serious  complication  aril 

The  tongue  on  the  seiund  or  third  day  of  diphtheria 
comes  dry,  furred,  and  brown,  while  the  breath  is  fetid. 

Up  to  the  sec<md  and  third  day  the  chief  danger  is  from 
stride  poi/tmiing.  Afler  the  second  day  it  is  from  Uirytu/eut 
etentm",  although  septic  jHiisoning  and  other  conditioDS  maj^ 
also  lead  Ut  a  fatal  termination.  ' 

Invasioa  of  the  larrnx  is  marked  by  hoarseness  or  aph< 
which  is  followed  some  hours  later  by  dyspnrra,  both  'm»uu 
tory  and  expiratory,  although  inspiration  is  more  dtmoi 
Subclavicular  and  alKlominal  depression  are  marked.  T 
laryngeal  invasion  is  attended  by  a  sudden  increase  in 
temperature.  The  membrane  may  be  exjH^^llcd  in  part  or 
a  c^ast  on  the  third  or  fourth  day.  and  the  process  of  rcso 
tiun  or  tliat  of  the  reformation  of  tlie  pseudomembrane  n 
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Dipbtheria — prognosis:  Tliis  varies  with  the  epidemic  and 
the  stages  of  the  same  epitletnic.  The  hegiuniog  of  an 
epidemic  is  often  mild,  rapidly  becoming  more  virulent,  antl 
BnsUy  subsiding  until  all  vindence  is  li>st. 

Ctimate  and  season  influence  the  prognosis,  warm  weather 
rendering  it  more  favorable.  Early  dcpre«aion  indicates  a 
profound  toxiemia  and  renders  the  prognosis  very  grave. 
Nuaat  diphtheria  is  attended  by  rapid  ab9or[ition  of  toxin. 
Laryngeal  stenosis  is  always  a  grave  symptom,  but  treatment 
often  succeeds  in  averting  a  fatal  issue.  Paralysis  of  Die  air- 
dine  and  rffpiratory  muscles  may  increase  the  gravity  of  what 
is  otherwise  a  mild  case.  Nephritis  adds  about  2.5  per  cent, 
to  the  mortality- rate.  ^1  high  temperature  should  be  regarded 
as  an  evidence  of  complications  of  a  serious  nature.  Menin- 
gitis and  viscer(d  complications  add  to  tiie  gravity  nf  the 
disease,  and  should  render  the  prognosis  guarded,  even  in 
mild  forma  of  diphtheria. 

Diphtheria— Treatment. 

Although  the  introduction  of  antitoxin  as  a  remedy  has 
effected  a  revolution  in  the  treatment  of  diphtheria,  other 
reniciies  of  recc^nized  value  should  \te  given  with  as  much 
care  and  discretion  as  though  antitoxin  had  never  been  heard 
of. 

The  treatment  may  be  studied  under  the  following  di- 
visions: (1)  general  or  systemic,  (2)  local,  (3)  antitoxin,  (1) 
surgical,  and  (5)  sanitary. 

Diphtheria — general  or  systemic  tavattnetit;  The  ^viryiov  of 
general  treatment  is  to  promote  the  elimination  of  the  tuxin 
and  to  iucreaw  the  vital  power  of  the  cells  of  tlio  body  so 
that  they  will  resist  the  toxin  until  the  course  of  the  disease 
has  expended  itself. 

Among  the  remedies  which  promote  the  elimination  of  the 
toxin  calomel  stands  at  the  head.  It  should  be  administered  in 
full  doses  at  frequent  intervals  so  as  rapidly  to  obtain  its  efli^^t. 
A  preexisting  diarrhcea  should  not  prevent  its  use.  Turj>cn- 
tine  in  milk  lias  advocates,  and  it  will  at  least  stimulate  the 
excretions  through  the  kidneys.  Alcohol  in  liberal  quantities 
is  of  untluubted  value  in  cases  in  which  there  is  great  depres- 
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sion  due  to  toxsemia.  Children  of  a  few  years  of  age  may  Ini 
given  8  to  10  ounces  daily  without  danger  of  intoxicatioOi 
and  with  the  most  happy  results.  The  carbonate  of  ammo- 
nium adds  to  its  effect  The  tincture  of  iron  in  glyoerin  (1 
drachm  to  the  ounce),  given  in  teaspoonful  doses  6very  two 
hours,  has  a  decided  influence  upon  tne  local  as  well  as  upon 
the  general  condition  of  the  patient.  It  adds  to  the  cardiao-> 
respiratory-,  and  blood-power,  enabling  tiie  system  more  effeo- 
tually  to  resist  the  toxins  already  in  the  circulation,  and  perhaps 
to  check  their  production. 

General  tonics  should  be  given  at  the  oommenoement  of 
convalescence  in  order  to  promote  assimilation  and  digestion. 
Water  should  be  given  freely,  as  there  is  need  of  the  fluid  to 
dilute  and  carry  off  the  toxins  through  the  excretory  oifians. 

Diphtheria — ^Local  Treatment. 

Local  applications  of  lactic  acid  in  one-fourth  to  one-half 
strength  to  the  diphtheritic  membrane  by  means  of  a  cotton- 
wound  a})j)licator  facilitate  the  exfoliation  of  the  pseudo- 
membrane  from  the  mucosa. 

Hydrozonc  has  the  double  effect  of  promoting  the  separation 
of  this  false  membrane  and  diminishing  the  virulency  of  the 
microbic  action.  It  should  be  appHeil  with  a  swab  or  spray 
(Fig.  116)  every  one  or  two  hours. 

Insufflation  of  sulphur  is  of  especial  value  in  those  cases  in 
which  coccal  infection  is  predominant. 

The  noimal  salt  solution  (0.3  jwr  cent.)  or  boric  acid  in 
solution  should  be  used  every  hour  in  the  mouth,  nose,  and 
fauces  by  means  of  a  syringe.  This  is  preferable  to  the  use 
of  gargles,  as  they  are  usually  inefficient  in  children.  This  is 
esjK^cially  true  in  diphtheria  attended  by  niarkcnl  depression. 

The  following  formula  prescribed  by  Ltiffler  is  a  local 
rancdy  of  considerable  value  : 

I^.  Menthol,  10  parts. 

Toluol,  26      " 

Sol.  j)erchloride  of  iron,  fort.,         4      " 
Absolute  alcohol,  q.  s.  ad  100      "     — M. 

Sig.  To  be  applied  locally  once  or  twice  daily. 
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When  diplitlieritie  membrane  has  extended  from  the  fauces 
into  the  nose  an  effort  ^himld  be  made  to  remove  it,  as  absorp- 
tion takes  place  very  rapidly,  quickly  producing  profound 
toxEemia.  The  mucosa  of^  the  nose  ehould  first  be  cocainized 
to  reduce  the  tui^scence.  It  should  next  \>c  irrieited  with  a 
svringe  applied  to  the  anterior  narcs.  The  head  of  the  patient 
slionid  be  ihronn  forward  over  a  Ijasiu  so  that  the  solution 
l^uormal  salt  or  boric  aei<i)  will   make  its  exit  through  the 


Century  ntntniier. 

opposite  nostril.  Tlie  iliplithcritic  membrane  should  be  eare- 
fully  removed  under  n>lleet(Hl  jifrht  and  the  persulphate  of  iron 
npp'lieil  to  (he  deTiii.led  surfiiee. 

Inhalations  of  the  vapor  of  slaked  lime  is  an  old  and  valu- 
able reme<Iy  in  larvngen!  diphtheria.  It  should  be  adniinis- 
lered  as  follows:  A  temjwrary  wigwam  or  cone-sha|)ed  tent 
shoukl  be  ooustructcd  by  the  use  of  sheets.  A  chair,  and  a 
arooden  vessel  of  two  to  three  gallons  capacity  half  filled  with 
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water,  should  be  placed  within  the  tent.  Two  or  three  poundi 
of  fresh  lime  should  then  be  ihrown  into  the  vessel,  where  it 
soon  tlirows  off  steam  chatted  with  small  jiarticles  of  1 
lime.  Tiie  patient  should  he  placed  upon  the  chair  or  hel^ 
upon  the  lap  of  the  nurse  within  the  wigwam  for  five  or  tc 
minutes.  This  procedure  should  he  rei>eated  every  two  i 
three  hours.  In  this  way  the  diphtheritic  membmne  may  h 
caused  to  separate  from  the  trachea  and  bronchial  tubes  am 
be  expelletl  in  fragments  or  en  hwmsc.  Turpentine  may  1 
ad<Ied  to  the  lime  vapors  with  advantage. 

Antiseptic  alkaline  sprays  are  of  value  in  mild  caseti.    Th^fl 
should  be  used  in  the  fauces  every  hour. 

Diphtheria — Antitoxin  Treatment. 

The  theory:  The  blood -.serum  of  animals  rendered  tramuni 
by  the  hypodermic  injection  of  pure  cultures  of  the  Klelx 
Loffler  bacillus  ha,'*  the  property  of  preventing  anil  sometiui 
curing  an  animal  subjected  to  the  diphtheritic  poison.  It  fa 
the  same  power,  in  a  more  limited  degree,  in  the  hum; 
oi^nism.  It  controls  the  pathogenic  action  of  the  micrc 
organism,  or  it  neutralizes  the  toxin  resulting  from  il 
presence.  Its  action  is  also  explained  as  being  due  to  renderi 
ing  the  cells  of  the  body  tolerant  of  the  toxin.  When  thfl 
disease  has  gone  on  to  the  stage  of  profound  depression  thersfl 
is  no  response  to  the  administration  of  the  antitoxin.  W 

The  quantity  necessary  varies  with  the  individual,  the  epi-  ' 
demic,  the  jtart  infected,  and  the  age  of  the  patient.     In  a 
general  way  it  may  he  state*!  that  the  dose  for  a  child  under 
two  years  of  age  should  be  fnim  600  to  1000  units;  while 
1500  to  2000  units  should  bo  given  to  {latients  more  than  two 
years  old.     A  prophylactic  doso  is  from  600  to  800  unite. 
The  dose  may  be  repeated  in  twelve  to  twenty -four  hours  if 
improvement  has  not  act  in.     A  thinl  dose  may  also  be  given 
without  danger  in  unyieliling  oases.     The  effect  of  the  anti-  I 
toxin  is  manifested  by  the  subsidence  of  the  toxic  symptoms  I 
and  the  disappearanoe  of  the  psendomembrane.  I 

Effect  on  rate  of  mortality :  If  it  is  administered  during  the 
first  tiventy-fonr  hours,  the  death-rate  is  about  12|>er  cent.;  if 
given  during  the  second  twenty-four  hours,  it  is  about  25  per 
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c«nt. ;  and  if  given  during  tlie  third  twenty-fiiiir  houm,  it  is 
alwut  35  per  cent.  Hence  the  importance  ol"  early  administra- 
tion is  quite  evident. 

The  Bfl^neln  nsnally  following  diphtheria  are  in  no  way  in- 
fluenced by  antitoxin. 

The  mode  of  administering  antitoxin  is  by  hypodi'rmic  injec- 
tion, the  suhaoapular  rrgion  being  most  often  selected  for  the 
purpose. 

Diphtheria — Surgical  Treatment. 

Indications :  When  there  is  pn^reasive  asphyxia,  signalized 
liy  aphonia,  dyspntea,  stridor,  and  recession  of  the  chest  and 
alxluininal  walla  either  lulubnlion  or  tracheotomi/  should  be 
done  without  delay. 

Tlie  dangers  attending  either  of  the  procedures  is  so  small 
as  compared  with  those  of  non-interference  that  the  latter 
should  not  l)e  allowed  to  weigh  against  the  former. 

Diphtheria — Intabation . 

The  choice  between  intiiluition  and  tracheotomy  shoidd  be 
deterraine<l  by  the  ape  of  the  patient  and  the  wishes  of  the 
parents.  Until  the  fourth  year  intnbation  gives  a  mortality- 
rate  10  [)er  cent.  lower  than  tracheotomy.  From  the  fonrth 
to  the  fifth  year  the  resnlfs  of  the  two  operations  are  about 
equal.  After  the  fifth  year  tracheotomy  seems  to  give  the 
most  favorable  result. 

Method  of  iatredncing  the  tube :  The  patient  sliould  be  taken 
on  the  lap  of  the  nurse,  his  head  held  firmlv  against  her  lefl 
shoulder  with  the  left  hand  while  his  handa'and  arms,  folded 
in  front,  are  held  witli  her  right  hand  and  arm.  If  need  be, 
a  binder  or  sheet  may  Ire  wound  about  the  child,  thereby  en- 
abling the  nurse  to  hold  him  with  greater  ease  and  security. 
His  Tegs  should  be  fixed  firmly  lietween  the  knees  of  the 
nurse.  An  assistant  stands  behind,  intnxluccs  a  mouth  gag 
upon  the  (tatient's  left  side,  steadying  the  head  of  the  child 
between  his  hands. 

The  surgeon  should  stand  or  sit  in  front  of  the  child  and 
make  a  hasty  laryngoscopic  examination  to  determine  if  there 
is  a  fragment  of  membrane  lying  over  the  glottic  fissure. 
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tfiB  left  ^^B 


This  sometimes  happens  aud  its  removal  with  a  swah 
ceps  obviates  tlie  necessity  of  intubation  or  tracheotom' 

If  DO  such  obstruction  exists  the  index-finger  of  the  left 
hand  is  introduced  into  the  mouth  and  phar^'nx,  catching  the 
right  side  of  the  epiglottis  and  holding  it  against  the  root  of 
the  tongue.  If  the  epiglottis  cannot  be  felt  (it  is  quite  small 
and  soft  in  young  children)  the  tip  of  the  finger  should  Hnd 
the  arytenoid  cartilages  and  use  them  as  landmarks.  If  the 
finger  is  over  the  centre  of  the  epiglottis  it  interferes  with  the 
introduction  of  the  tube. 

The  tube  is  fixed  Ujwn  the  introtlucer  (Fig.  117)  and  [tassed 
into  the  mouth  with  the  right  hand,  the  handle  of  the  intro- 


fork  lu  9lrlkc^he  hMi]  or  Llic  in 


■.  kimb  vlil«h. 


ducer  being  placed  against  the  chest  of  tlie  child  and  gradualty  I 
raised  as  the  tip  of  the  tube  jiasses  Imck  of  the  dorsim]  of  the  I 
tongue. 

When  the  tip  nf  the  tube  has  reached  the  tip  of  the  finger  I 
holding  the  epiglottis  in  position,  the  handle  of  the  intmducer  j 
should  be  suadenly  elevat«<l  and  slighlly  drawn  fom'ard,  the  [ 
tube  being  made  thereby  to  pass  dmnuranl  ami  fonrard  along  j 
the  {lalmar  and  thumb  surface  of  the  finger  into  the  larynx.  I 
If  the  handle  is  not  thus  suddenly  elevated  and  drawn  forward  f 
the  tube  will  enter  the  oesophagus. 

As  the  patient  is  in  greatdistress  the  whole  procedure  should 
be  done  with  precision  and  speed. 

Before  introducing  (he  fubeit  shonld  be  threaded  through  its 
shoulder  by  a  strong  silk  or  linen  thread  about  sixteen  Inches 
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long,  the  ends  of  which  are  tied,  forming  a  loop.  This  should 
he  hooked  over  Uie  little  linger  of  the  left  hand  ready  for  nae 
should  the  tube  ent«r  the  (Beophagiis,  or  need  to  be  removed 
tor  any  other  reason. 

When  fJie  titbe  is  proprrly  (ufjiiatcd  the  thread  should  be  cut 
and  removed,  the  index-finger  being  intriKluranl  and  held 
against  the  shoulder  of  t!ic  tube  to  prevent  its  withdrawal. 

If  the  tube  is  too  small  it  will  Im:  eou^lied  up. 

A  scale  is  provided  with  each  set  ol  instruments,  so  that 
even  the  inexperienced  can  select  a  tube  of  the  proper  size. 
Five  tubes  of  various  sizes  are  usually  furnished  with  eacli  set. 


The  objectiDns  to  intubation  are:  (n)  the  liability  to  cough 
up  the  tube  and  the  necessity  of  calling  the  physician  to  re- 
introdupp  it;  (6)  it  sometimes  interferes  with  deglutition: 
liquid  food  can  usually  be  swallowed.  If  food  enters  the 
trachea  the  patient  should  be  made  to  lie  upon  the  sttimach 
and  take  llie  food  through  a  tube ;  (c)  The  opening  of  the 
tube  being  small  it  sometimes  becomes  obstructed  by  false 
membrane,  thereby  necessitating  its  immediate  removal.  This 
is  sometimes  accomplished  by  the  violent  ctforts  of  the  child. 

The  tube  should  be  left  in  place  until  convalescence  is  well 
established,  as  evidenceil  by  the  disappearance  of:  the  fauclnl 
membrane,  the  great  depression,  and  the  feeble  rapid  pulse. 
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Its  removal  is  accomplished  with  the  extuhaUir  shown  in 
Fig.  118.  The  tip  sliould  be  introduced  into  the  mouth  of 
tlic  tiilic,  giiid(Hl  by  tlie  index-linger  of  the  left  hand.  It  is 
then  widened  by  pressure  ujion  the  lever  B,  and  the  tube  re- 
moved by  reversing  the  movementu  used  in  its  introduction. 

Diphtheria — Traclieotoiny. 

The  indications  for  tracheotomy  are  miicii  the  same  as  those 
for  intubation,  the  chief  difierence  being  the  age  of  the  patient. 
After  the  fiftli  year   traciiei>toniy  affords  a  somewhat  better 
mortality-rate  than  intubation.     Other  points  in  iXa  favor  are 
(rt)  the  ability  to  get  lower  into  the  traoiea  than  can  be  done 
by   intubation  ;   (6)  the   tracheal  diphtheria  can   be   treated 
locally  througli  the  wound ;  (<■)  deglutition  is  not  disturbed  ;  (<A   | 
respiration  is  freer;  (c)  the  inner  tube  can  be  removed  ami   , 
cleanseil  frequently  by  the  nurse  without  calling  for  the  Bur- 
geon ;  and  (/)  should  it  become  obstructed  by  false  membrane    ' 
it  can  be  removed  and  freed  from   it  without  delay  or  pro- 
longed danger. 

The  objections  to  tracheotomy  are  that  it  is  a  surgical  oper- 
ation, and  excites  the  prejudice  of  the  [larents ;  it  is  more  apt  i 
to  be  f(illowe<l  liy  bronchopneumonia  than  is  intubation,  on 
account  of  the  h>ss  of  nasal  respiration  ;  intubation  is  much 
more  easily  i>erforraed,  and  is  therefore  of  more  universal 
application. 

Intubation  is  much  more  commonly  practised  on  account 
of  its  ap^tarent  simplicity.  All  physicians  are  not  prepared 
or  willing  to  perform  tracheotomy.  The  prolwbility  of  death 
is  so  great  under  any  mode  of  treatment  that  physicians  hesi- 
tate to  perform  what,  to  the  minds  of  the  parents,  might  be 
considered  tlie  cause  of  death. 

The  objections  to  tracheotomy  are  largely  sentimental,  but 
they  are  none  the  less  potent  on  that  account. 

Tlie  death-rate  in  those  cases  actuaUy  requiring  and  receiv- 
ing intul)ation  or  tracheotomy  is  about  80  per  cent.  In  other 
words  the  percentage  of  recoveries  is  al>out  20  per  cent. 

Statistics  can  lie  made  to  show  a  much  greater  percentage 
of  recoveries  by  taking  into  account  all  the  eases  intubated  by 
enthusiastic  supporters  of  this  mode  of  treatment  when  only 
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slight  laryngeal  sttinosis  is  coDsidered  a  sufficient  cause  for 
iiitiibntiou. 

While  it  may  he  a  wise  procedure  to  intubate  iu  eljght 
laryngeal  stenosis,  it  is  not  just  to  compare  the  results  with 
those  of  tracheotomy,  an  oi>eration  only  resorted  to  as  a  last 
rcsorl. 

As  all  works  on  genera!  snidery  descrilie  the  various  meth- 
ods of  performing  tracheotomy  they  will  not  be  given  in  this 
brief  work. 

A  few  su^estinns  as  \n  the  after-treatment  only  will  be 
given,  The  wound  about  the  tracheotomy  i\\\m  should  l)e 
covereil  with  antiseptic  gauze.  The  ojieniug  in  tJie  tube 
should  Ite  lightly  covered  with  one  or  two  thicknesses  of 
gauze  to  filter  the  dust  from  the  inspired  air.  The  atmos- 
phere of  the  room  should  be  kept  moist  by  steam  vapors  to 
provide  moisture  for  the  inspired  air.  The  temperature  of 
the  room  should  be  maintained  constantly  at  about  75°  F.  The 
inner  tube  should  be  remove<l  and  cleansed  by  the  nurse  every 
two  hours.  The  entire  tracheotomy  tube  should  be  removed 
every  twenty-four  to  forty-eiglit  hours  and  another  of  the 
same  size  introduced  in  its  place.  Warm  antiseptic  sprays 
may  be  usefl  from  time  to  time  through  the  tubes  to  thin  the 


iilulio 
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Diphtheria — Sanitary  Treatment. 

The  sanitary  treatment  of  diphtheria  in  the  home  should 
consist  of  the  following; 

Isolation:  The  siek  cliamber  should  be  one  that  can  be 
isolated  as  much  as  jxiesible  from  the  other  parts  of  the 
liouse. 

Sunlight:  It  should  be  one  exposed  to  the  sunlight,  pre- 
ferably "u  the  southeast  or  southwest  corner  of  the  liouse. 

Ventilation :  The  room  should  be  thoroughly  ventilated  all 
the  time.  It  may  be  necessary  to  provide  an  extra  amount 
of  heat  on  ac«>uiit  of  the  free  ventilation. 

All  mgs  and  hangings  should  l)e  removed  from  the  room. 

The  linen,  Iwdding,  napkins,  and  handken-hiefs  should  be 
thrown  immediately  after  use  into  a  s<iluli(in  of  mercuric 
bichlorifle  and  allowed  to  remain  a  few  hours  before  washing. 
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Tlie  expectoration  should  he  receivotl  into  ii  vessel  contain-  j 
ing  a  riuliition  of  the  biclilorkle  of  mercury. 

Attendajita  :  Only  themirsc,  or  meralter  of  the  family  acting  I 
as  nurse,  shouhl  he  allowetl  in  the  room.  She  should  not  mingle  I 
with  the  rest  of  the  family,  and  (-hould  take  long  walks  in  the! 
open  air.  I 

After  convalescence  has  been  established  for  seven  to  tea  I 
days  the  patient  may  he  allowed  to  mingle  with  the  family  and  I 
resume  his  former  place  in  child  life.  1 

The  room,  and  jicrliaps  the  honw,  should  be  treated  accord- « 
ing  to  the  m^tliod  adopted  by  the  health  board. 


NEOPLASMS  OF  THE  PHARYNX. 

Fibroma  of  the  Nasopharynx. 

Etiologr:  This  is  a.  tirm  hbruus  growth  arising  from   the'J 
base  of  the  sphenoi<l  bone  and  spn^ing  to  a<)jacent  tissuesv 
and  cavities,  more  es[>ecia11y  the  nose.     It  springs  from  ap<J 
parently  normal  tissue ;  and  occnrs  in  perstms  who  are  other- j 
wise  healthy.     Males  seem  to  monopolize  the  disease,  but  few 
cases  occurring  in  females.     Age  exerts  a  decided  influence,  it 
being  rare   under  ten  and   over  twenty-five  years.     Puberty 
marks   the  conimunccmciit  of  most  cjises.     The   growth    is   ■ 
s[K)ntaneously  arrested  at  about  the  age  of  twenty  or  twenty-  I 
live  years. 

Fibroma  of  the  nasopharynx — sTrnptoms:  The  earlysymp-J 
toms  are  those  of  slight  irritation  and  nasal  stenosis.     As  ife] 
progresses  these   l>(K»me  more   pronounced.     The  extensioql 
and  development  of  the  tumor  are  asually  rather  slow,  bu|i 
may  he  ijuite  rapid.     Headache  and   aprosexia  are   usualhr 
present,  as  in  all  types  of  nasal  stenosi»i.     Fn^-face  or  a  wiw 
nasal  bridge  becomes  a  prominent  symptom.  As  the  neighboiy.| 
ing  cavities  are  invaded  pain  Wonies  a  symptom  of  irapj 
tance.     Hemorrhage  may  bectmie  a  grave  complication.    T 
surface  of  the  growth  is  interlaced   by  thin-walled  vesse   ,, 
which  probably  accounts  for  the  hemorrhage.  Up<)n  examinSi 
tion  with  the  rhinoscopic   mirror  a  ftmootli,  rounded  tiim 
of  a  pale  pinkish  color  is  seen.     Sometimes  it  is  of 
red  ur  purplish  color. 
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Diagnosis :  Fibroma  is  firm,  dense,  snd  elastic  to  the  touch, 
wliilfi  snrcoma  i.s  soft  and  yielding.  Both  bleed  upon 
slight  mccli.inical  irritation.  The  pain  in  sarcoma  ih  apt  to  be 
referred  to  tlie  car.  It  may  l>e  differentiated  from  fibro- 
polypns  by  its  tirm,  liroiul  attachment,  while  the  tibropulypns 
is  pcnduhiiis  anil  easily  moved.  The  fibriipolypus  is  also 
mncli  softer  to  the  tunch. 

Prognosis:  As  there  is  no  limit  to  the  growth  it  may  invade   | 
vilid  parts  and  become  qnite  a  grave  diM-ase.     The  tendency   | 
to  severe  hemorrhage  also  adds  to  the  gravity  of  the  condi- 
tion by  impairing  the  health  or  causing  death.     If  it  is  early 
rec(^nized  and  proi>erIy  treated  the  prognosis  is  quite  favor- 
able. 

Fibroma  of  the  nasophaiTsx — treatment :  Injecdonn  of  the 
chloride  of  zinc  in  !«itunite<l  aqneons  sobition,  rei»atcd  at 
inlerviilfi  of  two  or  thi-**  days  ibr  a  fnrtnigiit  or  more,  has 
Biuiiallv  been  siicceasfiil.     Acetic  acid  has  been  nsed  in 


tlie  same  manner. 

The  knife  is  objectionable  as  its  use  is  attended  by  serious 
hemorrhage. 

Elcdroliinig  has  been  used  with  about  the  same  success  that 
has  attended  its  use  in  fibrous  tumors  elsewhere.  It  is  not  a 
certain  remeily,  inasmuch  as  the  growth  is  dense  and  fibroua 
and  does  not  contain  Ihe  flnids  the  presence  of  which  is  neces- 
sary to  the  best  action  of  electrolysis. 

Uetbod:  An  electrode  with  several  )>en dan t  needles  should 
be  attached  to  the  negative  pole  of  a  i»werfid  galvanic  battery. 
The  jiositive   electrode  should  l>e  a  lai^  sponge  (one   foctt 

3uare),  and  it  should  1)e  place<!  u]}on  the  abdomen.  The  needles 
the  ncgiitive  pole  should  be  thrust  deeply  into  the  growth 
through  the  mouth.  The  electric  current  should  now  l*e 
gradually  turned  on  by  means  of  a  finely  graded  rheostat 
until  the  niillianitidremeter  registers  from  25  to  50  ma. 
Great  cantiou  should  be  exercised,  as  the  growth  is  near  the 
brain  and  syncope  may  r^ult  from  a  too  sudden  increase  in 
the  amount,  as  well  as  from  an  excessive  amount,  of  current. 
If  the  growth  were  remote  from  the  brain,  100  to  300  ma. 
might  l)c  advantageously  used.  The  objections  to  this  mtxle 
of  o]>erating  are  (it)  the  danger  of  electric  shock  to  the  brain  ; 
(A)  its  uncertain  action  ;  (c)  it  may  need  to  be  used  more  tlian 
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once;  (d)  the  unreliability  of  most  medical  electrin  instni-i 
meats;  and  (e)  the  lack  of  scientific  knowledge  of  electro-] 
therapeuticrt  among  the  majurity  of  medical  men. 

The  cold-wire  snare  and  icraseur  may  be  used,  biit  the  liabil- 
ity to  hemorrhage  is  so  great  that  their  u»e  should  be  under- 
taken with  caution.     A  single  case  in  my  own  experience  I 
emphasized  the  danger  of  this  method.     The  hemorrhage  was  I 
so  sudden  and  profuse  that  death  was  imminent  for  more  than  ( 
two  hours. 

If  the  growth  is  large  it  may  become  necessary  to  make  a  | 
temporary  resection  of  one  of  the  superior  maxillee  to  effect  | 
ita  removal. 


Fibrous  Polypus  of  the  Nasopharynx. 

Occurrence  and  structure :  Tills  is  more  rare  than  fibroma.  I 
It  starts  in  the  vault  of  the  pharynx  and,  like  fibroma,  extends  j 
into  the  nose.  The  pharyngeal  portion  is  more  Jibroita,  while  f 
the  iiaiial  extension  is  more  myxomalous,  in  structure.  Unlike  j 
fibroma  it  does  not  distort  the  neighboring  bone^  and  cavities,  I 
nor  is  it  attended  by  iiemorrhage.  About  two-thirds  of  the  I 
cases  occur  in  females,  between  tlie  liAecnth  and  thirUetb  | 
years. 

The  prognosiB  is  quite  favorable  under  treatment.  It  is  leas  J 
a()t  to  recur  after  removal  than  simple  polypus. 

Diagnosis :  Articulation  is  impaired  as  the  uvula  and  velum  A 
loiwe  their  mobility.     The  tumor  hangs  f'lt'c  in   the  ni 
pharynx  and   may  eometimus  be  seen  projecting  below  the  \ 
soft  palate. 

Fibrous  polypus  of  the  nasopharynx — treatment:  The  j 
growth  may  be  seized  through  llie  mouth  with  a  strong  pair  J 
of  forceps  and  twisted  from  its  atlachmentK.  Damage,  how-r 
ever,  maybe  done  to  other  structures  by  this  procedure.  If  it  J 
is  attached  to  the  mucosa  and  iieriosteum  of  the  body  of  thai 
sphenoid,  the  bony  walls  of  which  are  sometimes  quite  thin,r 
evulsion  may  fracture  the  ihin  plate  of  bone  and  cxpotie  thai 

The   mure   is  a  safer   Instniuient   to  use  in   these  ca 
Some  ingenuity  may  be  required  to  engage  the  growth  Id  I 
the  loop. 
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Thornwaldt's  Disease. 

DefinitiDii:  Thii^  is  a  condition  in  which  there  b  a  chronic 
inflammation  of,  nnd  remnants  of  partially  atrojihieti,  ade- 
nniih.  The  thinkening  on  the  posterior  wall  of  the  naso- 
pharynx is  in  the  form  of  a  ridge  on  either  side  of  the  median 
line.  Pus  accumulates  in  the  groove  thus  created,  bccomca 
inspissated,  and  forms  a  central  crust  which  is  characteristic 
of  this  condition.     It  may  be  regardeil  as  a  ^lostrhinitis  sicca. 

The  treatment  should  l)e  addressed  to  the  attendant  rhinitis ; 
anil  the  complete  eradication  of  the  fibrous  adenoid  ridges 
with  the  curette. 


Ohondroma  of  the  Nasopharynx. 

Bymptoma :  Those  are  much  the  same  an  those  of  fibroma, 
except  that  the  hemorrhage  is  absent.  Nasal  stenosis,  apro- 
scxia,  headaches  of  long  duration,  and  syncope  may  occur 
during  the  progress  of  the  disease.  Great  distortion  of  neigh- 
boring bones  and  cavities  occurs,  as  in  fibromata.  To  tlie 
touch  the  tumor  offers  a  firm,  hard,  resisting  surface.  It  \a 
not  so  hard  but  that  a  needle  may  be  thrust  into  it.  With 
the  postrhinoscopic  mirror  it  apjiears  as  a  smooth,  whitish- 
pink  tumor. 

Ohondroma  of  tbe  nasopharynx — treatment :  Notliing  short 
of  a  radical  surgical  operalion  will  be  effective.  I^ngen- 
beck's  o]>eration  for  the  temiwrary  ri'Nioval  of  the  sui>erior 
maxilla  is  the  best  methwl  of  exposing  the  growth. 


Sarcoma  of  the  Nasopharynx. 

Ocenrrence:  It  is  extremely  rare.  Unlike  sarcoma  in  other 
parts  of  the  body,  it  seems  to  occur  with  almost  equal  fre- 
quency at  any  time  between  tbe  ages  of  one  to  fifty  years.  It 
occurs  most  frequently  in  males. 

Sarcoma  of  the  nasopharynx — symptoms :  They  are  alwut 
the  same  as  those  of  fibroma,  except  the  hemorrhages  are  not 
so  serious.  There  is  an  offeosive  di.scharge  which  is  probably 
septic  and  accounts  for  tbe  early  disturbance  of  the  general 
b^th.   As  tbe  disease  advances  there  are  difficult  deglutition. 
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dyspncea,  pain  id  the  ear,  impaired  hearing  or  oomplete  loss 
of  hearing.  Objectively  the  tumor  is  soft  and  elastic^  bleeda 
easily  upon  digital  examination,  unlike  fibropolvpns.  Tbe 
gUnus  of  the  neck  are  not  enlarged  as  they  would  be  io  car- 
cinoma. Sight  may  be  dcstroyea  by  pressure  upon  the  optio 
nerve  in  its  passage  through  the  sphenoid,  but  both  it  and 
hearing  may  return  after  the  removal  of  the  tumor.  There  ia 
a  tendency  to  recurrence  after  removal. 

The  treatment  should  be  about  as  for  fibroma  and  cboo- 
droma. 

Oarciiioina  of  the  Nasophkryiix. 

Symptoms :  In  its  early  stage  it  gives  rise  to  the  same  clini- 
cal phenomena  as  sarcoma.  There  is  early  glandular  entai^«- 
ment,  which  persists  tliroiighout  the  progress  of  the  disease. 

As  it  is  a  fatal  malady,  the  opozatiTe  traatmeitt  will  not  be 
considered  in  this  work. 


THE  UVULA. 
Halformations  of  the  Umla. 

Varieties:  Bifid  Uvula;  Complete  or  Partial  Absence  of 
the  Uvula. 

STmptoms:  Cough  and  irritalion  in  the  pharynx  sometimes 
occur  from  the  presence  of  a  Itifid  uvula. 

The  treatment  consists  of  removing  the  mucous  membrane 
on  the  opposed  surfaces  of  the  divided  uvula  and  bringing 
them  together  with  catgut  sutures. 

Ulceration  of  the  Urnla. 

Occmrence:  This  is  rare  rs  a  primary  condition,  and  is 
characterized  by  pain  upon  deglutition.  Tlic  ulcer  is  usually 
upon  the  posterior  surface,  and  can  only  be  seen  with  the  aid 
of  the  laryngtinl  mirror.  It  may  be  the  cause  of  a  supposet) 
postnasal  catarrh. 

The  treatment  should  consist  of  the  application  of  the  solid 
Btick  of  the  nitrate  of  silver  or  tlie  actual  cautery. 
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RELAXATION  Of  THE  UVULA. 

Mycosis  of  the  Uvula  (Leptothrix). 

Hero,  as  in  tonsillar  iiiycosiw,  tlii'i-e  are  the  ivi>rj--col<>i'ccl, 
pointed,  and  elovatcd  patclies  of  Icpttitlirix. 

Acute  InBammatioD,  or  (Edema  of  the  Uvula. 

The  etiology  is  very  similar  to  that  of  acute  tonsillitis,  the 
rheumatic  diitthesis  jjeiiig  a  {ironiliient  factur. 

The  Bymptoma  are  tliust>  of  slight  olistnieliuii,  [luin  npon 
fiwalluwing,  and  a  lieklirig  cough.  A  geueral  iiliaryngitis  is 
often  a&ioi^iattd  Hiih  it. 

Acute  inflammation  of  the  uvula — treatment:  During  the 
acnle  (tinge  it  should  consist  of  Bcarificationtt  and  alum  or  zinc 
Hulphatc  washes.  After  the  subsidenLt*  of  the  acute  stage  It 
may  be  necessary  to  amputate  the  uvula  on  act-ount  of  tlie 
elongation.  When  thus  elongated  it  gives  rise  to  a  distress- 
ing dry  cough. 

Relaxation  of  the  Uvtda. 

Occnnence :  As  this  condition  cnstitutes  90  per  cent,  of  the 
alTeetions  of  the  uvula  rctpiiring  treatment  it  will  be  given 
more  space  than  its  importance  seems  to  warrant.  It  is  a  con- 
dition, however,  of  considerable  interest  to  the  laryngologist 
on  account  of  ita  frequent  occurrence  In  singerw  and  public 
speakers.  It  is  commonly  astmciated  with  inflammation  of  [be 
pharynx,  and  more  especially  in  those  who  strain  the  voice  In 
singing  or  speaking. 

BtiolOET :  In  its  enlargement  the  vascular,  glandular,  fibrous, 
or  muscular  tissue  may  predominate. 

For  reasons  not  now  well  understood  there  is  sometimes  an 
entire  absence  of  muscular  fibres  In  the  elongated  uvula. 
Senility  cannot  account  for  It,  as  the  absence  is  noted  in  all 
ages.  The  absence  of  muscular  fibres  accounts  for  the  laxity 
in  some  cases.  As  most  persons  aSlicted  with  chronic  relaxed 
it  some  c. 
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influenza,  etc.,  the  muscular  atrophy  may  be  due  to  paralysis 
arising  during  such  attacks. 

Belaxation  of  the  uvula — symptoms:  Coughing  paroxysms 


THE  UVULA. 


when  the  general  tone  of  the  system  is  lowered — i.  e., 
of  mornings  and  evenings.  There  is  a  tickling  sensation  iq 
the  tliroat  with  morn  or  less  discomfort  and  pain.  Muco- 
gelatinous  pellets  are  sometimes  thrown  out  during  the  par- 
oxysms. The  expectoration  is  occasionally  streaked  with 
hlood,  which  alarms  the  jmtient,  as  he  suspects  tubercnlods. 
This  suspicion  is  stUl  further  confirmed  by  the  prostration  fot;1 
lowing  the  coughing. 

A  yonng  man  once  came  to  con^^ult  the  author  concemini 
what  he  supposed  was  incipient  phthisis.    E.xamination  of  thiS 
chest  was  negative.     Inspection  of  tiie  tliroat  revealed  a  re-fl 
laxed  uvula.   This  was  amputated  and  all  the  alarming  symp-fl 
tomp  rapidly  disapi)eared. 

Singers  are  particularly  annoyed  by  this  condition  as  it  in- 
capacitates them  from  pursuing  their  chosen  profession.  Tlwl 
special  symptoms  in  singers  are  pain  and  discomfort  after  using|fl 
the  voice,  loss  of  brilliancy,  uncertain  register,  Impaired  range^l 
and  unsteadiness  of  tone.  In  time  hoarseness  sn]>erveQe^l 
thereby  completely  destroying  the  singing  voice  M 

I  must  again  quote  Lenox  Browne,  The  Throat  ami  No^  I 
fiflh  edition.  His  direction  for  olqective  examination  of  the  g 
fauces  are  of  exceptional  value,  and  are  as  follows : 

"  1,  Direct  the  patient  to  open  the  mouth  without  taking  a 
breath,  and  the  relaxed  uvula,  which,  if  in  a  normal  condi- 
tion, should  on  inspiration  be  retracted,  will  be  seen  to  ho  | 
lying  on  the  tongue, 

2.  Should  the  palate  not  drop  by  the  patient  thus  holding  J 
the  breath,  direct  him  to  breathe  out  through  the  nostrils,  I 
which  will  have  the  result  of  relaxing  the  palate,  and  the  I 
length  of  the  uvula  can  be  estimated.  1 

3.  Ijet  the  patient  then  breathe  in  deeply  through  the  mouth  ■ 
or  strike  a  high  note,  and  it  will  be  seen  that  the  uvula  !a  not| 
entirely  drawn  np,  owing  to  paresis  of  tensor  fuilati ;  or  thatH 
the  uvula  goes  up  in  wrinkles,  purlly  from  the  same  cause  andil 
partly  from  the  excess  of  relaxed  tissue.  I 

4.  Kcmeml>er  that  the  amount  of  relaxation  depends  onj 
the  relation  which  the  length  of  Ihc  uvula  hears  to  Ihe  arch  of  I 
the  palate.  I 

5.  In  those  cases  in  which,  observing  all  these  precaution^  J 
the  uvula  does  not  appear  to  be  relaxed,  and  yet  there  ia  aoj 
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other  reasonable  cause  for  tlie  Byraptoms,  observe  carefully  the 
eiiges  of  the  eiirtain  of  Ihe  soft  palate,  and  they  will  ]ie  seen 
to  1>c  tliin,  white,  and  quite  translucent,  and  almost  to  tiap 
alwut  witli  the  respiration," 

BelaxatioQ  of  the  uvula, — treatment :  Tlie  classical  treatment 
baa  long  been  astringent  gai^les  of  alum-water  and  solutions 
of  tannin.  Astringent  loKcnges  with  eucalyptus,  cul)ebs, 
chlorate  of  [wtash,  guaiacnm,  and  menthol  are  now  more  com- 
monly eiiiployeil.  After  using  one  or  more  of  these  remedies 
for  a  few  days  the  amount  of  permanent  elongation  can  be 
accurately  estimated.  If  the  elongation  ts  still  excessive  a 
portion  of  the  uvula  should  be  amputatetl.  The  incision 
should  be  made  in  such  a  maimer  as  to  leave  the  wounded 
surface  toward  the  posterior  wall  of  the  pharynx.  The  act 
of  swallowing  ftKxl  will  thus  be  free  from  discomfort  and  irri- 
tation. Tlie  operation  may  be  performed  by  grasping  the  tip 
of  the  uvula  with  a  pair  of  toothed  forceps,  drawing  it  forward 
and  downward  and  amputating  al>ove  the  forceps  with  curved 
uvula-scissors;  or  it  may  be  done  with  a  uvulatorae,  an  in- 
strument resembling  Mathien's  tonsillotome ;  it  may  also  be 
removed  with  an  electrocautery  snare.  A  5  per  cent,  solution 
of  cocaine  should  be  applied  to  the  surface  at  intervals  for  a 
few  minutes  before  resorting  to  either  of  the  foregoing  pro- 
cedures. 

THE  TONSILS. 

THE  FAUCIAL  TONSILS. 

Foreign  Bodies  in  the  Tonsils. 

The  tonsils  when  enlarged  present  a  surface  with  numerous 
pits  or  laconic.  They  lie  between  the  anterior  and  pfistcrior 
pillars  of  the  fauces,  hence  they  present  favorable  conditions 
for  the  lodgment  of  foreign  bodies,  such  as  fish  bones,  sharp 
splinters  of  bone  or  wood,  pins,  needles,  and  other  sharp  sub- 
stances. 

Tlie  patient  should  l>e  directeil  to  relax  his  throat  as  miieh 
as  possible  during  the  examination,  as  otherwise  the  tense 
pillars  of  the  fauces  may  conceal  the  foreign  body  from  view. 

2J-Ejr. 
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Faucial  Tonsils— Acute  Inflammations. 
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I  Fau< 

I  General  desciiptioH  1  Under  tliis  caption  will  be  considered'] 

]  what  is  sometimes  deacribwl  as  several  distinct  diseases,  i.  ■ 

}  (n)  acute  miperficiai  UynniUUU ;   (6)  JoUieuUtr  tomi/fUh ;  aodl 

(c)  jHirenchipiiatom  ionsiffitis. 

These  conditioiiB  are  raiicli  the  same  except  in  degree,  I 
nature  of  the  exudate,  and  ihe  jHiint  of  greatest  inflammation^ 
Clinically  the  vanons  conditions  arc  often  associated  at  » 
stage  of  the  process  and  llie  symplom-comjtiex  can  ho  1 
studied  as  an  entity. 

More  than  50  jier  cent,  of  all  fancial  and  pharyngeal  di»-l 
eases  are  of  the  inflammatory  type.     When  the  crypto,  of  J 
which  there  are  ten  to  fifteen  in  each  tonsil,  are  chiefly  io? 
volved  they  hecomc  distende<l  with  epithelial  cells,  leucocyl 
and  niicroorgauismc     Streptococci  and  staphylococci  are  thi 
ones   chiefly  associated    with  this  type  of  tonsillar  inflain-*f 
mat  ion. 

Etiology:   The   {>arenchymatons   inflammation  may  be  at-l 
tended  by  hyjiertrophy  of  the  tonsillar  tissue,  esjiecially  aftecl 
repeated  attacks.    In  children  it  seems  to  be  a  histopathologi 
law  that  slight  irritations  may  cause  hypertrophy  of  the  lym 
phoid  tissues.     Such   irritations  also  may  cause   it  as  ariae^ 
during  a  cold,  scarlet  fever,  measles,  influenza,  diphtheria,  and 
other  exanthemalouR  fevers.     It  should  be  remembered,  how- 
ever, that  all  children  who  are  thus  exp>sei1  do  not  have  cn- 
lat^ment  of  the  tonsils.    There  must  be  some  other  condition  ^ 
which  determines  the  hypertmphic  process.     The  strumous 
and  rheumatic  diatheses  undoubtedly  play  an  imjMrtant  rOl^^ 
in  this  counectioH.     In  other  words  a  dironic  disturbance  at^j^ 
the  digestive  and  metabolic  processes  predisjxises  to  tonsilli 
inflammation.      Just   what   tlio    primary   cause  may   be   ] 
perhaps,  not  now  known.    Heredity  shonld,  however,  be  o 
sidered  in  studying  the  etiology  of  tonsillar  diseases,  as  it  nn^ 
douhtedly  has  an  influence. 

Tonsillitis  is  sometimes  epidemic  over  considerable  ai 
Exposure  to  wet  and  cold,  the  sudden  changes  of  tempera*] 
lure,  insufficient  clothing  and  prtrtection  to  the  feet,  are  suf-l 
flcient  t«  cause  an  attack  of  acute  tonsillitis  in  many  indi«l 
viduals. 
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The  disease  is  most  common  at  the  periixl  of  adoleacence 
and  Youiig  adulth^WM],  alllioiigh  it  may  occur  at  any  age. 

FauciaJ  tonsils — acute  inflajnmations — symptomfl:  These 
vary  witli  the  degree,  type,  aod  location  of  t)ie  fo<:al  points 
of  inflammation.  In  the  simple  rliffum-d  fttrm  there  is  slight 
swelling  and  redness  acconijKiniecl  by  a  feeling  of  diacomliirt 
npon  deglutition.  The  pain  is  often  described  as  a  prickling 
one,  as  from  the  presence  of  a  fish-bone  or  other  small  sliver 
in  the  fauces.  When  the  tonsillar  crypts  are  filled  with  epi- 
thelial cells,  kncocytes,  and  microoi^nisms  there  is  not  so 
much  pain,  bnt  there  is  considerable  enlargement. 

If  the  crypts  arc  lined  with  a  fibrinous  exndatc,  the  symp- 
toms are  apt  to  be  much  more  severe.  The  rheiimatio 
diathesis  is  particularly  manifest  in  tliis  form  of  tun'<illar 
inflammation.  The  parenctiymaof  the  tonsil,  together  with  the 
contiguous  structures — ('.  i:,  the  pillars  and  uvula — are  often 
inflamed  and  cedernatous.  This  jihrinoita  type  was  formei-Iy 
of^n  mistaken  for  true  diphtheria.  The  pseudomembranc  is 
not,  however,  adherent  to  the  snrfaee  of  the  tonsil  as  it  is  in 
diphtheria.  A  baoteriologic  examination  of  the  tonsillar 
st'cretinn  will  aid  in  making  a  correct  diugnosif*. 

Fancial  tonsils — treatment  of  acute  inflammationa :  All  forms 
of  acute  tonsillitis,  including  inflammations  of  the  areolar 
tissue  surrounding  the  tonsils,  may  in  many  instances  l>e 
aborted  by  the  timely  administration  of  the  tincture  nf  uconiie 
in  1-minim  doses  every  hour  until  there  is  tingling  in  the 
fingers  or  a  dry  prickling  sensation  in  the  fauces.  To  be 
effective  it  should  l>e  given  during  the  first  twenty-four  hours 
of  the  disciLse. 

As  tonsillitis  is  often  as-sociated  with  the  rheumatic  diath- 
esis, the  mlicyfale of  awla  should  Ite  given  in  3-grain  dosesevery 
hour  until  there  is  marked  improvement  in  the  symptoms. 
The  internal  administration  of  the  carbonatt  of  ffuaincol  in  6- 
grain  doses  every  three  hours  is  a  remedy  of  considerable  value 
in  the  exudative  tyiw. 

Guaincol,  with  an  equal  amount  of  olive  oil ;  or  a  50  jkt  cent, 
aqueous  solulion  of  the  nitrate  of  silver,  is  a  most  excellent 
to<^l  applicaiidii  in  ihe  acute  stage  of  the  superficial  inflam- 
mation. The  aj)plication  of  the  nitrate  of^  silver  in  this 
strength  is  attended  by  some  danger,  as  a  single  drop  of  it 
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flowing  down  upon  the  larynx  would  excite  most  violent 
laryngeal  spiisms.  Extreme  care  should  be  taken  to  remove 
the  excess  of  fluid  from  the  cotton-mcy  before  applying  it  to 
the  Biirfaoe  of  the  tonsil.  Solutions  oi  this  strength  are  of  no 
value  in  the  later  stages.  In  the  acute  stage,  however,  they 
act  as  specifics.  In  the  author's  experience  only  one  or  two 
applications  have  been  required  to  abort  the  inflammatioi 
The  effect  is  to  produce  rapidly  local  anaesthesia  and  blanebtni 
of  the  mucous  membrane. 

Other  l(K!al  remedies  of  value  are  solutionsof  the  wdicylat 
bicarbonate  and  chloride  of  sotlium,  and  menthol.  The 
thol  should  be  applied  in  10  per  ceuU  oily  solution  witli  i 
atomizer. 

Peritonsillar  Abscess;  Quinsy. 

BymptomH:  If  the  iiiflamiDation  is  chiefly  centred  in  i 
loose  connective  tisfiuc  surrouudiiig  llie  tonsil  (Fig,  1]9)  t 
movements  of  the  lower  jaw  are  very  much  interfered  wiClb] 


FcritoruIlUr 


The  soft  palate  and  uvula  are  (edematous  and  nasal  respinitioal 
im])aired.   The  secretions  are  profuse  and  stringy  and  may  !>•!■ 
comjKised  of  mucous  or  mucopnrnlent  matter.     Tlie  patien' 
has  a  stupid,  anxious  cast  of  countenance,  the  mouth  beiiy 
open  and  the  saliva  driveling  therefrom. 


HYPERTROPHY  OF  THE  PAVCIAL   TONSILS.        389 

Tlie  pus  may  i>oiiit  nlmve  and  anforior  to  llie  tonsil,  tlirougli 
the  anterior  pillar ;  or  it  may  |>oint  low  through  the  posterior 
pillar  into  the  pliarynx.  Upon  tngpedion,  one  or  both  sides 
of  the  fauces  will  Im?  fount!  to  be  verj'  mueli  swollen  and 
(edematous,  and  covered  with  heavy  mucus  which  is  mixed 
with  epiihelial  cells,  cocci,  and  leucocytes. 

Quinsy- — treatment :  The  tincture  of  aconite  if  administered 
in  t!io  early  stage,  as  given  under  acute  inflammation  of  the 
tonsil.s,  may  abort  the  attack  before  the  formation  of  ])U9 
occurs.  Bosworth  recommends  that  the  patient  be  provided  with 
a  saucer  of  the  bicarbonate  of  siotla  into  which  he  should  dip 
his  moistened  finger  at  frequent  intervals  and  plaster  it  on  the 
inflamed  tonsil.  He  claims  that  it  reduies  the  amount  of  pain 
and  exerts  a  favorable  action  on  the  courMC  of  the  disease.  If 
marked  depression  is  present  the  tincture  of  iron  and  alcoholic 
stimulants  should  be  given. 

When  the  disease  lias  ])rc^ressed  to  abscess  formation  the 
point  of  greatest  fluctuation  should  be  located  and  freely 
incised  with  a  bistoury.  It  usually  {Kiints  above  and  anterior 
to  the  tonsil,  as  shown  by  the  straight  line  in  Fig.  119.  A 
small,  pointed  bistoury  should  be  used,  making  a  free  incision 
parallel  with  the  free  border  of  the  anterior  pillar,  so  as  to 
avoid  cutting  the  fibres  of  the  palatine  muscles.  The  edges 
of  the  wound  should  be  separated  with  a  pair  of  forceps  to 
facilitate  the  escape  of  pus.  It  is  not  best  to  wait  for  sjNtn- 
taneous  ruptui-e  of  the  abscess,  as  it  may  burrow  beneath  the 
deep  fa^icijL'  of  the  neck  and  Ic.id  to  serious  complications. 


Hypertrophy  of   the   Faucial  Tonsils  (chronic   EnUrge- 
ment). 

Etiolo^  :  The  chief  preelispoxhitf  entmcn  of  eiilai^ment  of 
the  tonsils  are  the  lymphatic  habit  and  the  strumous  diathesis. 
Heredity  undonbtedlv  exerts  an  influence.  It  is  a  disease 
peculiar  to  childhooil.  rarely  having  its  beginning  in  adnlt 
life.  With  the  passing  of  the  porio<I  of  adolescence  the 
tendency  to  hy|>ertrophy  disappears.  Sclerosis  and  sbrinlcage 
of  the  tonsillar  substance  liegins  and  may  continue  until  it  is 
quite  lirm  and  gristly.  Hypertrophy  rarely  begins  after 
puberty. 
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The  exeUhtg  causes  are  tliiihtheria,  scarlet  fever,  x 
smull-pns,  anil  acute  iiiflammations  of  the  fauces. 

lu  some  oa^es  no  cause  can  lie  detcrmiiied,  hence  it  is  » 
b»  be  "idiojtiithic." 

Horbid    anatomr:    Tlirec   general   cla.-(si(i cations   may 
maile,  viz.:  (I)   Triie  hyprrlro^ky,  in  which  all  the  elementi 
ouinjx>sing  the  txinml  are  increased  in  Hiite  and  number.     *" 
lymphoid  nodules  are  particularly  thus  aRectcd.     (2)  //y/>ei 
plttsia,  or  sclerosis,  in  which  the  stroma  or  conuective-tinaiia  ^ 
framework  of  the  tonsil  is  increased.    As  the  process  advances 
the  bloodvessels  and  lyniulioid  nochiles  arc  cliniinishe<l  in  si/f. 
The   tonsil,  instead  of  being   soft,  as  in   the   hypertrojihio 
variety,  is  firm  and  unyielding  to  tlie  touch.     (3)  The  /acuimr 
tyjie  is  characterized  by  a  ragged  ajipcarance,  and  has  been 
called  the  "  honey-coml»e(l "  tonsil,     Tlif-re  are  normally  from 
ten  to  fifteen  crypts  in  each  tonsil.     They  become  enlarewl— 
from  being   distended  by  accumulations  of  epithelial   c5l( 
leucocytes,  and  debris.     A  probe  can  be  juisscd  into  them  f " 
a  half  inch  or  more.     In  the  lacunar  or  "  ra^^l "  tonsil  th« 
are  sometimes  found  to  comnuniicale  with  each  other, 
may  be  due  to  the  absorption  of  the   intervening  wall   I 
pressure  necrosis;  or  to  a  caseous  de^neration  of  ihe  lyni]iho{ 
nodules,  leaving  cystic  cavities  where  true  jKirenchyma  o 
existed. 

Sometimes  the  pillars  of  the  fauces  are  ndhorenl  to  the  t' 
sils   and   should   be  <li3sect*'d    hxise   before   attem]itiiig   tin 
removal  of  the  latter. 

OhroaiG  enlargement  of  the  tonsils — Bsrmptoms:  These  an 
mainly  tliu,>^G  due  to  mechanical  intcrfeivurc  with  the  normal 
funclions  of  the  fauces,  larynx,  nasopharynx,  and  ear. 

The  must'lesof  (leglulitionarc  ham|)ered  In  their  action,  a 
the  child   in  Minspqiience  drinks  considerable   quantities  ( 
water  with  his  food.     HyjH-rffimia  of  the  larynx  is  induct 
and  the  voice  may  1m»  husky,  toneless,  and  easily  (atigueii 
The  tenwir  palati  and  levator  (talati  niusclos  arc  obstructed  » 
their  action,  and  as  they  largely  control  the  patency  of  t' 
Eustachian  tubes,  the  propr  a'ration  of  the  lvni|»anu'm  is  noil 
accomplished.    Catarrh  of  the  tiil>es  and  niithll'c  curs  is  thereb/ 1 
<!evelo]»d,    This  may  iissiimc  the  siijipuralivc  ty|w  if  virulent  J 
pus-eocci  giiin  entrance  into  Ihe  tyiujunum. 
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Hypertrophy  of  the  pharyngeal,  lingual,  ami  nasal  lymphoid  I 
masses  or  tonsils  is  roninionly  associatptl  wilh  enlargement  of 
the  faiicial  tonsils,  Tlie  nose  is  therefoi-o  obstructed  by 
the  postnasiil  adenoids  and  the  intranasal  tonsils  (lymphoid 
nodules  in  the  nasal  mucosa),  as  well  as  by  the  catirrhal 
thickening  of  it!4  inticons  membnine. 

Asa  rrW^  of  the  obstruction  to  nasal  respiration  the  [tatient 
snores  during  sleej).  The  facial  expression  is  somewhat  dull, 
and  the  mini)  is  often  an  dnll  sis  the  face  betrays.  Apro.'^exia, 
or  difficult  attention,  is  a  common  »<ymptom.  The  chest  la 
often  malformed,  pigeon-breast  being  the  usual  type.  ThisJ 
has  been  explained  nptm  various  hymttheses,  most  of  which' 
are  entirely  unsatisfactory.  The  mechanical  hypothesis  is  in- 
adequate and  illogical.  The  true  explanation  is  prol»ably  to 
i»e  found  in  the  wtruma  and  malnutrition  that  prcnliMpose  to  the 
lymphoid  hyjwrtrophy.  In  other  words  there  is  a  common 
cause  for  both  conditions. 

The  sense  of  smell  and  taste  are  Kometimes  impaired. 

Objeclirrli/  the  tonsils  aj)pear  as  roundish  masses  projecting  * 
from  Iwtwecn  the  anterior  and  jwstcrior  pillars  of  the  fanocs. 
In  the  hyjK'rtrophic  type  they  arc  of  a  pinkish-red  color, 
while  in  tlie  hy|>crplastic  type  they  are  much  paler.  In  tlie 
lacunar  vnrielv  tlirv  appear  a^^  rajriT''*!  uias.«csor,  if  seen  in  the 
earlier  slafii.'.  :'is  >.\\'«\k-u  tonsils  witli  the  crypts  flllcti  with  an  i 
ivnry-coliiri'd  (.■(>iiiTcti<'ii.  1 

Hypertrophy  of  the  faucial  tonsils — treatment:  As  the  pre-  I 
disjKtsing  causes  of  hyiiertroiihy  of  lymphoid  tissue  are  the  | 
Btrumons  and  the  lymphatic  habits,  mnxHhdional  rnnffUex,  as  i 
cod-liver  oil  and  iron,  are   indicated.     The   foo<l  should  be  ' 
nutritious  and  easily  digested.     The  clothing   should  be  bo 
regidated  as  to  protect  the  child  from  the  inclemency  of  the 
weather,  aa  it  is  ijuite  ini|)ortant  that  he  should  have  an  abtm- 
dance  of  exercise  in  the  o|ien  air. 

Numerous  locai  remetUen  applied  to  the  tonsils  for  the  pur-  J 
|x>9e  of  causing  them  to  shrink  have  Iwen  tried  from  time  to  j 
time.  I 

They,  however,  do  no  more  than    reduce  the   hyperienda  \ 
of  the  mucosii,  tlie  hyjiertrophic  process  Ijeing  in 
arrested. 

The  tincture  of  iodine  lias  been  applied  to  the  tonsils  and 
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icilla  with  the 


to  the  fikin  over  the  angle  of  the  inferior  i 
vain  ho]Te  of  arresting  the  tonsillar  growth, 

t'hemicul  caustics  were  formerly  in  v<^ue,  but  the  electro- 
cautery has  superseded  them. 

Igiiipundure  is  performed  as  follows:  1.  The  tonsil  is 
painted  at  inter\'als  of  one  lainiite  with  a  10  per  cent,  solution 
of  cocaine  imtil  local  aniesthesia  is  produced.  2.  The  elec- 
trode (Fig.  120)  shouhl  be  a  simple  pointed  one  3.  It 
should  be  placed  against  the  tonsil  while  cold, 
Flo.  120,  and  the  current  connected,  so  regulated  pre- 
viously as  to  bring  the  platinum  point  to  a 
red  heat.  The  electrode  while  thus  heated 
should  be  plunged  to  the  depthof  half  an  inch 
into  the  toneil.  This  procedure  should  be  re- 
peated three  or  four  times  at  the  same  silting. 
The  scar-tissne  resulting  from  repeated  igni- 
punctures  causes  the  tonsil  to  diminish  in  sire. 
This  mode  of  treatment  is  to  be  condemned,  as 
iiBHTwi.,  ,j  often  leaves  the  tonsils  in  such  a  ragged 
condition  as  to  afford  a  lodging  place  for  detritus  and  micro- 
organisms. 

The  lamnar  vnridy  of  enlarged  tonsils  may  be  treated  as 
follows : 

1.  Kemove  the  accumulations  of  epithelial  cells  and  leuco- 
cytes from  the  crypt-s  by  squeezing  the  tonsils;  or  by  means 
of  a  tonsil  hook. 

2.  Cocaini?*  the  crypts  of  the  tonsil  with  a  cotton-wound 
applicator  saturated  with  a  20  per  cent,  solution  of  cocaine. 

3.  Introduce  the  cautery  tip  heated  to  a  eherry-red  color, 
into  four  or  five  of  the  crj'pts  at  each  sitting. 

4.  This  pn>cedure  may  be  repeated  at  inter\-als  of  from 
four  tu  seven  days  imtil  all  the  crypts  have  been  thus  cauter- 
ized. 

All  the  foregoing  (oml  methods,  of  treatment  are  but  make- 
shifts to  bo  used  only  when  the  following  radical  and  more 
relial»le  mothotts  arc  i-efiised  : 

TonsUlotomy :  It  iw  commonly  and  very  satisfactorily  done 
with  Mathieu's  (Fig.  121)  or  Muclccnzie's  tnnsillotome. 
Mathieu's  infitrimieiit  i^  a  ring-knife  cutting  frnni  behind 
forward,  wliile   the   Mackeiizie  ur    8|>ade   tuusillotume  cuts 
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from  before  hackwanl.     The  operation  may  be  done  as  fol 
lows: 

The  ancenllicBia  may  be  local  or  general.  Cocaine  (10  to  2 
per  cent,  solution)  applieil  with  a  cotton-wound  applicator  at 
intervals  of  one  minute  will  produce  local  anasathesia  in  from 
five  to  ten  minutes.  The  general  ansesthesia  may  be  produced 
by  the  administration  of  chloroform  ;  ether  ;  A.  C.  E.  mixture; 
Sclileich'H  mixture ;  bromide  of  ethyl;  or  laughing-gas. 

Of  these  ether  is  perhaps  the  least  desirable,  as  it  is  irritat- 
ing to  the  air-tract.  It  has  been  my  own  custom  to  admin- 
ister the  bromide  of  ethyl  where  general  anaesthesia  was  de- 


Fittiai. 


I 


a  yen 

in  the  lap  of  an  assistant  whose  legs  should  be  crossed  over 
those  of  the  patient.  The  hands  and  arms  should  be  held 
with  the  left  hand  and  arm  of  the  assistant  while  the  right 
band  holds  the  head  firmly  against  the  right  shoulder.  If  the 
patient  is  particularly  unmanageable  a  sheet  should  be  wound 
about  him,  thereby  enabling  the  assistant  to  hold  him  with 
greater  ease.  The  bromide  of  ethyl,  which  is  put  up  in  her- 
meticully  sealed  tubes,  should  now  be  administered  much  after 
the  same  method  followed  in  chloroform  antesthesia.  As  the 
anesthesia  lasts  from  two  to  three  minul«3  ample  time  is  af- 
forded for  the  thorough  removal  of  the  faucial  tonsils  and 
paslna.sal  adenoids  which  often  coexist. 

IntroHuce  a  month-gag. 

The  fonffii-e  should  lie  held  down  with  a  tongue -depressor   ' 
while  the  tonsillotome  is  placed  over  the  tonsil  and  insinuated 
ui>on  the  same. 

The  hiisilii  vtay  if  wnde  to  protrwle  into  and  engage  in  the 
tDUtfiJliitome  more  readily  if  an  assistant  exerts  pressure  under 
the  Liiijrle  of  the  jaw. 

The  inonieut  the  tonsil  jtrojecU  throitgk  the-  ringot  the  knife, 
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the  blade  ehotild  be  forced  througb  its  substance  and  tbe  opcr- 1 
ation  ttiiis  completed. 

The  iiistniinent  should  bo  reversed  and  the  tonsil  upon  tbel 
opjHigite  side  removed  in  the  same  manner. 

The  patient  should  then  be  ijiiiokly  thrown  forward  ovei 
a  basin  to  prevent  the  blood  from  entering  the  (psophugiis  and| 
trachm. 

The  tiftei--li-mtmnif  of  the  llicoiit  .should  lie  as  for  simplal 
acute  tonsillitis. 

Thf>  tonsils  maj  also  he  removed  with  a  cold  snars.  Thisl 
method  is  more  practicuhle  in  adults  than  children.  EDiargedl 
tonsils  in  adults  tire  almost  always  of  the  hyperidustic  V&rietygT 
in  which  the  walls  of  the  tonsillar  arteries  arc  held  oi>en  aftei 
incision,  by  the  firm,  fibrous,  nonoollapsihlc  tissue  of  the  tonsil 
In  this  class  of  cases  either  a  dull  tonsillotome  or  the  snarel 
should  be  used. 

The  tot  wire  is  also  used  by  some  ojx'rators  to  diminish  the  I 
liability  to  primary  liemorrliaj;e.  Secondiiry  hemorrhage  is  J 
more  apt  to  ot-^ur  after  removal  by  this  method. 

Another  method  of  removing  the  tonsils  has  l)ecn  devised 
by  Dr.  Pynchon,  which  he  calls  the  canter;  dissection  of  the 
ton.sils.  He  claims  that  the  results  are  so  much  superior  to 
those  of  trniaillotomg  that  the  difficulties  of  the  method  are 
more  than  oonipcnsatrd  for.  The  steps  of  the  ojK^ration  are  i 
as  follows : 

CVicainize  as  for  tonsillotomy,  with  the  exception  that  th«'l 
pillars  of  the  fauoos  are  also  antesthctizcd. 

Seize  the  upper  portion  of  the  tonsil  with  a  pair  of  long-  I 
toothetl  forceits,  and  begin  dissecting  with  a  suitably  l>eiit  or  I 
straight  wuitery. 

One  half  of  the  tonsil  should  be  removed  at  the  first'l 
sitting,  the  remainder  In  the  course  of  ten  to  fourteen  days,  I 

Severe  secondary  hemorrhage  has  occasionally  followed  this  ' 
priK-edure. 

Hemorrhage  Is  prevenfe<l  or  the  pmljabilily  thereof  reduced 
to  the  nilniiuuni  by  the  applitntioii  of  a  5tl  jicrcent,  solution 
of  the  nitrate  of  silver  to  the  wound  immMintely  after  the 
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Operation.  The  wonnd  slioiild  be  gently  massaged  with  a 
cotton-wound  applicator  dipped  in  efiiial  irarts  of  the  tincture 
of  iron  and  glycerin  after  the  «ec«nti  or  third  day. 

The  whole  tonsil  shonld  rarely  be  removeil  at  one  sitting, 
as  the  danger  of  secondary  hc^morrhngc  is  very  mucli  increased 
thereby. 

The  author's  experience  with  this  method  of  operating  has 
been  limited  to  a  few  cases,  all  uf  wbotn  have  l>een  adults. 
This  method  of  tonsillotomy  is  of  special  value  iu  the  sclerotic 
tonsil.  By  its  careful  use  the  danger  of  hemorrhnge  is  minim- 
ized. It  is  of  special  value  in  the  removal  of  enlargei)  ton- 
sils of  singers  and  public  speakers,  as  it  gives  a.  cleaner  result 
tlian  any  other  method  except  enucleution. 

This  subject  should  sot  be  dismissed  without  a  final  woni 
of  caution,  namely,  that  cautery  dissection  is  a  dnngenni»  pni- 
ccdure  unless  the  operator  i»  thoroughly  familiar  with  the 
technique  of  the  o|ieration. 

Tlie  enncleation  of  the  tonsils  with  the  linger  is  destined  to 
receive  more  attention  in  the  future  than  it  has  in  the  recent 
past.  Adults  with  fibrous  t^msils  should  he  anas*thetizod,  tlie 
head  hanging  over  the  end  of  the  operating-table  and  the  t^m- 
sil  dissected  with  the  finger  inserteii  into  the  mouth.  Its 
inferior  attachment,  through  which  it  receives  its  blood  .supply, 
Bhould  be  severed  witli  a  cold-wire  snare  to  prevent  hemor- 
rhage. This  procedure  Is  safe,  leaves  a  clean  wound,  and 
assures  singers,  speakers,  and  others  that  future  trouble  from 
tonsillar  disease  nccl  not  be  feared. 


F&ucial  Mycosis— Mycosis  Tonsillaris. 

Etiology:  This  U  a  form  of  bacterial  disease,  or  rather  »1 
form  of  kictcrial  growth,  attending  certain  niorhid  states  of 
the  fauces,  but  more  particularly  the  tonsils.  The  growth  or 
fungus  belongs  to  (he  scliizoniy cites  gn)up.  A  number  of 
kinds  of  leptothHx  are  found  in  the  month  and  fauces.  They 
are  reganled  as  non-iiathogenic.  They  are  slender  rods  stain- 
ing with  iodine  solutions,  thereby  showing  they  contain  starch. 
They  pile  up  on  end,  forming  tufts  of  the  prickly  wart  style. 
When  seen  in  the  acut«  stage  they  are  of  a  soft  creamy  con- 
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|l  siatency,  and  may  bo  wiped  from  the  membrane  easily.  When 

,'  liwy  are  of  long  standing  they  are   firmly  attached    to  the 

,.  epithelial  layer  of  the  mucosa  and  are  difficult  of  removal. 

]iacunar  disease  of  the  tonsils  strongly  favors  their  develop- 
ment.    Live  tissue  has  no  attaction:)  for  them,  while   dead 
I  epithelial  cells  are  their  favorite  tissue  attachments.  Keratosis 

of  the  tonsils  is  therefore  a  strong  predis]K>sing  factor  in  their 
development.  The  author  has  often  seen  mycosis  buccalis  at 
the  point  where  the  upper  and  lower  teeth  come  together,  in 
other  words,  where  keratosis  occurs  as  a  result  of  friction. 

The  size  of  the  tufts  varies  from  that  of  a  pin-point  to  that 
of  a  small  wart. 

Fancial  mycosis — treatment :  Mouth  washes  and  gargles  of 
cblorat«  of  potas.sinm  and  other  antiseptic  solutions  exert  hut 
slight  influence  on  the  growth.  Equal  parts  of  giiaiacol  in 
olive  oil  or  sweet  oil  of  almonds  applied  locally  seems  to  be  of 
decided  benefit.  Salicylic  acid  has  its  enthusiastic  supporters, 
but  the  facts  are  that  nothing  short  of  the  removal  and  cauteriza- 
tion of  the  points  of  attachment  is  of  positive  value  in  their 
complete  eradication.  Wlien  they  are  once  thoroughly  re- 
moved their  return  is  still  quite  probable. 

If  the  tonsils  are  enlarged  their  removal  exerts  a  favorable 
influence  on  the  growth. 


Benign  Tumors  of  the  Fatices. 

Varieties:  On  account  of  the  character  of  tlie  histological 
formation  of  the  fauces  benign  neoplasms  are  not  often  found 
here. 

Papilloma  of  the  nvula,  soft  palate,  or  faucial  pillars  is  the 
most  common  form  of  neoplasm  seen  In  this  region.  These 
growths  appear  as  warty  vegetations  and  show  little  dispo- 
sitiim  to  extend.  OccaaionaUy  they  grow  quite  rapidly.  As 
they  present  the  usual  appearance  of  pupillomata  growing 
uiKin  uincons  membranes  generally,  an  extended  description 
of  them  will  not  be  given  here. 

PnpiUonui  of  the  urula — trcatmenl:  This  consists  in  re- 
moval with  a  snare,  scissors,  or  knife.  A  ]Kirtion  of  the 
healthy  mucous  membrane  should  also  be  removed  and  the 
point   cauterized  to  prevent  a  return  of  the  growth. 
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Fibroma  of  tbe  soft  paUte :  It  dcvelopii  rnjiidly  and  lias  no  ] 
otiicr  sytiii>tj>n]s  than  those  due  to  niGclianicul  iiiterrerence.  If  ] 
opcTiited  ujKiu  early  tliere  tieenis  to  be  no  danger  attending  j 
removal. 

Angioma  of  the  fances :  Several  cases  Iiave  been  reported.  ] 
It  coDfiiats  of  a  network  of  email  bloodvessels  with  very  thin  J 
walls.     The  surface  of  the  tumor  is  quite  sensitive  and  gives 
rise  to  considerable  ]>iiiii  u|>on  deglutition.  J 

The  Irrafmnit  consists  of  radical  removal  with  tiie  cautery  J 
loop,  as  the  iiemorrhage  wonid  olhcrwise  be  severe 

Malignant  Tomors  of  tlie  Tonsils. 
These  are  comparatively  rare  affections;  6  in  1000  of  all  | 


diseases  of  the  tiiticcs  aiul  pharyn. 
The  varieties  found  may  be  thu 

«,  Eplthctioiitala. 

1.  Squamous. 

2.  Alveolar. 

3.  Columnar. 


lalignunt. 
a  classilieti : 

6.  Sarcmnala, 

1.  Round-cell. 

2.  SpindlcHiell. 

3.  Lymphosjircomata, 

4.  Angiosarcomata. 
OcctDTence :   Round-cell    sarcoma   is    the    most    comniOD  J 

type  of  malignant  disease  of  this  region  accunling  to  some  J 
authorities ;  while,  according  to  others,  epitheliomata  are  more  I 
common.  Sarcoma  of  the  tonsil  seems  to  bo  a  disease  of  T 
adult  life,  whereas  in  other  parts  of  the  body  it  is  peculiar  to  1 

the  earlier  perir-'--      t?^;.i.„i .„  i,.i j„  .i,„  i„4 :-j_  1 

of  life.     Tliey 

difference  is  not  marked  enough  to  make  this  distinction  of  J 

practical  importance. 

Etiology:  The  location  and  function  of  the  tonsils  and  faucea,  i 
and  the  irritation  to  which  they  are  subjected  in  a  measure  ac- 
count for  the  great  frequency  with  which  they  are  affected  by 
malignant  disease.  The  low  resisting  power  of  all  lymphoid 
tissue  must  also  be  taken  into  account.  The  use  of  alcohol  and 
tobacco  seems  slightly  to  predispose  lo  malignant  disease  of 
the  fauces.  Here<lity  has  the  same  influence  as  in  tonsillar  | 
inflammations. 

It  was  my  privilege,  quite  recently,  tu  examine  i 
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epithelioma  under  the  care  of  Dr.  Sherwood.  The  tumor 
was  ulcerating  beneath  the  angle  of  the  jaw  and  within  the 
phar}'nx. 

The  pathology  of  malignant  tumors  of  the  fauces  and  ton- 
sils  differs  in  no  way  from  such  morbid  processes  elsewhere 
in  the  body ;  hence  will  not  be  described  in  detail  in  this 
work. 

Symptoms :  The  early  symptoms  of  sarcoma  and  epithelioma 
are  those  due  to  mechanical  interference ;  a  little  later  there 
is  the  addition  of  sharp  lancinating  pain. 

Prognosis:  Sarcomata  affecting  the  mucom  may  not  be  a 
very  grave  affection.  Under  early  operative  interference  a 
cure  may  be  expected.  When,  however,  it  attacks  the  sub- 
stance of  the  tonsil  it  becomes  a  grave  disease,  and  the  prog- 
nosis should  be  guarded.  The  tonsil  being  a  part  of  the 
lymphatic  system  makes  the  disease  much  more  liable  to  ex- 
tend to  contiguous  parts. 

Epithelioma  of  the  tonsil  or  fauces  is  grave  in  the  extreme. 
It  is  so  located  as  to  favor  its  rapid  spread  to  adjacent  lym- 
phatic glands. 

Malignant  tumors  of  the  tonsils — treatment:  Operative 
measures  offer  the  only  hope.  These  can  usually  be  done 
through  the  mouth ;  hence  no  special  description  of  the 
primary  incisions  through  the  skin  and  underlying  tissues 
will  be  given.  In  some  cases  a  preliminary  tracheotomy 
should  be  done.  This  question  must  be  decided  in  each 
individual  case  according  to  the  symptoms.  The  carotid 
artery  may  be  ligated  as  a  preliminary  step;  otherwise  severe 
hemorrhage  may  occur.  Should  it  be  necessary  to  gain  en- 
trance into  the  pharynx  through  the  lateral  wall,  the  choice 
will  lie  between  a  lateral  pharyngotomy  and  a  subhyoidean 
pharyngotomy. 

Operative  interference  in  epithelioma  only  offers  the  hope 
of  postponing  a  fatal  issue  a  few  months  at  the  most. 

THE   LmaUAL   TONSILS. 

Anatomy:  These  are  composed  of  masses  of  lymphoid 
tissue  in  the  glosso-epiglottic  space ;  or,  as  is  commonly  said, 
they  are  on  the  base  or  root  of  the  tongue.     They  are  slightly 
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elevaU-d  nodules,  some  of  wliicli  are  pitted  or  concave  on 
ucc^unt  of  sliallow  follicles.  There  are  present  numerous 
muooud  and  eeruminous  ^rlanda,  wliicli  are  not  finiiKl  in  "ton- 
Bils"  elsewhere.  The  veins  at  tiie  base  of  the  tongue  are  very 
superficial,  and  might  be  mistaken  for  enlarged  lingual  tonsils. 

Inflammations  of  the  Lingual  Tonsils. 
VarietieB:  The  intimate  connection  bctwi^oii  the  lingual  and 
the  other  tonsils  causes  them  to  resiMJnd  to  the  same  influenoe-s. 
Inflammation  at  the  base  of  the  tongue  is  rarely  primary,  but 
usually  attends  infl animation  of  the  higher  tonsils.  The  same 
kinds  of  morbid  processes  occur  in  the  lingual  tonsils,  namely, 


acute,  subacute,  and  ehniniu  ttiflanimations.  The  crypts 
become  filleil  with  epitheliul  cells,  leucocytes,  and  fibrinous 
exudate.  They  undergo  hypertrophy  as  do  their  larger 
neighbors  almve.  Deep  and  su{)erlicial  abscesses  occasionally 
form  here  also. 
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Lingnal  tonsils — symptoms  of  inflaininations :  A  ^nse  of  I 
fulness  and  uliglit  pain  ii|wii  tleglulition  ami  vocalization  1 
are  tliu  cLiof  syrnptonis.  V]wn  iiis[>ectiou  with  a  laryngeal  | 
mirror  the  lymphoiil  nodules  will  be  found  t«  be  enlarged  J 
and  red ;  and  if  the  prypta  are  involved  a  yellowish  material  I 
may  be  seen  in  them.  Should  there  be  an  abscess  of  this 
region  the  symptoms  become  quite  marked ;  the  pain  is  in- 
tense, the  fever  high,  and  deglutition  of  fluids  difficult  or 
impossible.  Dy-spnoa  may  develop  from  obstruction  to  the 
glottic  respiratory  tract.  The  abscess  may  perforate  the  lin- 
gualis  muscle  and  become  or  simulate  a  true  ant/ina  Ludoriei. 

PiognoBis:   Ciitarrhat  &nd  lacunar  inflammations  run  their 
course  within  a  few  days  or  weeks ;  while  the  suppurative 
form  may  extend  and  give  rise  t*»  serious  symptoms.   (Edemi  * 
of  the  glottis  is  rare.    Should  dyspncea  of  a  dangerous  natunj 
occur  tracheotomy  should  be  performed. 

Inflammation  of  the  lingnal  tonsils — treatment :  This  should* 
be  much  the  same  as  for  inflammation  of  the  faucial  tonsils. 
On  account  of  the  depression  rcBulling  from  iho  dyspnoea  and 
difficult  deglutition  stimulants  are  especially  indicated  in  tbe 
more  acute  or  phlegmonous  types.     If  an  abscess  is  preaeo^  i 
it  should  be  »[)enetl  with  a  curved  tonsil  bistoury.    In  makinpa 
the  incision  care  should  be  taken  to  avoid  the  lingual  arteries.  | 

Hypertrophy  and  Variz  of  the  Lingaal  Tonsils. 
The  same  causes  that  have  already  boon  given  in  reforenoe^ 
to  disease  of  the  lymphatic  tissue  of  the  fauoiat  tuusils  hold 
true  witii  the  lingual  tonsils.  Oil-repeated  inflammations  of 
whatever  source  cause  hyiiertrophy  and  varix  of  the  lingual 
veins.  The  two  conditions  are  usually  associatetl ;  hence  they 
will  l>e  considered  together. 

Hypertropliy  and  Varix  of  tbe  Lingual  Tonsils — Symptoros. 
The  suttiectlve  srmptoma  may  be  classifieil  as  follows : 
1.  A  feeling  of  fulness  and  irritation  due  to  mechanioilJ 
interlerenee  with  tlic  normal  functions  and  movements  of  tlw] 
parts.     There  is  a  more  or  leas  constant  as»x'iation  of  hy|>t- 
trophy  and  varix  at  the  base  of  the  tongue  witli  the  rondittoa'l 
known  as  (ibibun  hyutericm.  Tliis  seems  to  jxiinl  to  this  «mdi-  1 
tion  as  a  physical  explanation  of  what  has  herelofure  beeaJ 
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thought    to   be   purely  a   functional    iiervoiia   phei 
Patients  describe  the  seneatioii  in  the  gloHso- epiglottic  epace  as 
Heeniing  to  l>e  caused  by  tlie  presence  of  a  beaci,  i>ea,  straw, 
blister,  or  other  foreign  body.     These  signs  disappear  during  I 
deglutition,  but  quickly  return, 

2.  Torticollis  has  been  noted  as  an  occasional  sign. 

3.  The  singing  voice  is  impaired,  not  so  much  by  the  direct  I 
patliologic  interference  as  by  Uie  inability  properly  to  vocalise 
Continuetl  att«nipts  to  do  so  cause  the  voice  to  become  im 
paired.     In  other  words,  thera  would  l>e  no  voice  symptoms  j 
should  the  singer  discontinue  h\n  s[iecial  efibrts  iu  that  direc- 
tion, 

4.  Cough  and  hemming  are  prominent  subjective  symptoma. 
The  effort  is  ineffective ;  the  cough  is  of  a  brassy,  croripy 
character, 

5.  Paroxysmal  dyspnrea  is  an  occasional  symptom. 

The  olaecUve  or  physical  signs  as  revealed  by  the  laryngos- 
copic  mirror  are : 

1.  A  unilateral  or  l)ilateral  nuilbcrry-like  mass  {Fig.  122), 
which  more  or  less  obscures  the  epiglottis.  In  some  cases  the 
hyi>ertrophy  not  being  so  marked,  the  tonsils  apj»ear  as 
several  small  discrete  nodules  with  varicose  veins  running 
between  them. 

2.  The  epiglottis  is  crowded  backward,  thereby  obscuring 
the  view  of  the  larynx. 

3.  The  mucosa  of  the  larynx  is  usually  hypenemic,  while 
the  cords  are  nearly  normal. 

4.  Passive  hemorrhages  are  often  observed.  The  blood 
which  has  accumulated  during  the  night  is  expectorated  in 
the  morning.  This  doubtless  occurs  during  the  daytime  also ; 
but  as  it  is  very  slight,  and  the  acts  of  swallowing  and  ex- 
pectoration occur  at  frequent  intervals,  it  is  not  noticed. 

5.  Faucial  tenesmus,  laryngeal  sjmsm,  and  asthma  have 
been  reported  as  occjisional  symptoms  of  byjwrtropliy  of  the 
lingual  toil  si  Is. 


Hypertrophy  and  Varix  of  the  Lingual  Tonsils— Treatment. 

Trealinenl    nfftTs   a  good    prognosis.      It    should    lie   both 
j^'neral  and   local. 
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The  general  or  constitutional  treatment  should  be  aildresaedl 
to  the  strumoua  or  other  dialliesis  which  may  be  acl" 
iiiilivitluul  c»i»o.     Exercise  in  llie  open  air  and  suns! 
more   imiHtrtanee  than   the  administration   uf  dnigs, 
being  a  disease  of  adnit  life,  the  abuse  of  alcohol  and  tobaccu 
may  be  exciting  caiiues,  hence  their  discontinuance  in  Bucb 
cases  shonid  be  advised. 

The  local  treatment  is  palliative  and  surgical  or  seniisurgii 
in  character.  The  irritations,  foul  aecretioUB,  etc,  which 
tend  this  and  tlie  other  faucial,  pharyngeal,  and  niiaopharyn- 
geal  disease  shouhl  be  proj>erly  treated  with  antiseptic  and 
emollient  washes.  The  mineral  iLstnugents  reduce  the  conges- 
tion, which  is  a  prominent  feature  in  the  earlier  stages  of  the 
disease.     IjUgol's  solution  : 

I^  Potass,  iod.,  gr.  xlviij  ; 

Aquie  dest.  ^, — M. 

Sig.  Apply  with  a  cotton-mop  to  the  lingual  losnils. 

This  is  a  favorite  treatment  in  Europe. 

The  sulphate  of  zinc,  tannin,  perchloride  of  injn  or  alurai— 
num  arc  also  useful  in  relieving  conge.'ition.  Where  there  is  J 
pain  or  distress  a  50  j>er  cent,  solution  of  guaiacol  in  olive  uil  V 
affords  relief. 

Caustic  applications,  as  lunar  caustic,  chromic  acid,  snjl 
glacial  acetic  acid,  are  inefficient  and  dangerous  reme«Iiea.a 
They  may  gain  entrance  into  the  stomach  and  produce  serious  1 
couserjuences. 

The  galvanocautery  is  a  good  and  safe  nietlio<l  of  removing 
the  lymphoid  masses  or  for  destroying  the  varix.  (1)  The  j 
parts  shoulil  Ih?  cocainisied  with  a  11)  to  20  per  iient,  solution.  1 
(2)  The  patient  should  then  protrude  his  tongue  and  grasp  iti 
with  a  napkin,  as  in  laryngoscopy.  (■'J)  The  uprator  lulro*  I 
duces  the  laryngeal  mirror  with  the  Irf^t  hand,  wliih;  (4)  the! 
cautery  electrode  is  brought  ti.  bcuv  u]ioii  tlir  Hiil'i 
varicose  veins.  (5)  The  ele<-lri.>  current  >I;mii!.I  !.,■  connected  i 
and  the  (6)  parts  seared  with  the  red-hi>t  pKiliiinm  point. 
If  the  veins  only  are  to  be  treated,  a  small  iM>int 
used  ;  while  a  flat  electrode  is  more  desirable  for  the 
uf  the  tonsils. 
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The  cold-  or  hot-wire  anare  are  excclleDt  metliotU  of  operat- 
ing.   The  cold  wire  used  with  the  Bosworth  wnare  ia  probably 
the  betl«r  and  t>afcr  of  the  two.     If  the  tonsil  is  broad  at  i^  , 
base,  it  may  be  necessary  to  transfix  it  with  a  needle  and  then   { 
pass  the  wire  around  it.  i 

Specialljr  devised  tonsUlotomes  conforming  to  the  curve  of  tha  ' 
dorsum  of  the  tongue  are  now  made  by  instrument-dealers,  , 
and  the  operation  is  thereby  simplified.  They  aet  on  the  \ 
principle  »i  the  Mackenzie  or  Matliieu  tonsillotome.  Cue 
caution  only  wilt  be  given,  namely,  use  the  laryngoscope  so  | 
as  to  avoid  clipping  tlie  top  of  the  epiglottis. 

The  operation  is  followed  hy  complete  relief  front  the  dis- 
tressing symptoms,  but  tliere  will  be  some  kical  pain  and  sore-   < 
ness  for  a  few  days. 

Tlie  attendant  disorders  of  the  fauces,  nose,  and  nasopharynx 
should  also  receive  appropriate  surgical  treatmunt. 

Lingnal  Tonsils— Other  Diseases. 

The  ezanthems,  &a  Hcarlet  fever ;  specific  inflammatioiis,  ua 
iliphllieriii,  syphilis,  lupus,  tuberculosis,  and  leprosy;  neo- 
plasmB,  a,s  libroma,  lynipboniH,  aiul  nmlignaut   tiunors,  may 

alf'cct  the  linguul  tonsils. 

POSTNASAL    ASENOmS. 

BfiionTins  and  definition :  H yi>crtrophy  of  the  Pharyngeal 
Timsil ;  Adenoitis  ;  Postnasid  Vegetations.  These  and  other 
names  have  been  used  to  dcsigtiate  enlargement  of  the  normal 
lymphoid  masses  on  the  vault  and  jwsterior  superior  wall  of 
the  nasopharynx  (Fig.  123). 

Postnasal  Adenoids— Etiology. 

Age  is  of  prime  imjMirtance  in  the  causation  of  hyper- 
trophy of  the  pharyngeal  li'usil.  Most  cases  develop  before 
the  age  of  puberty,  at  which  tinje  they  usually  begin  to 
atrophy. 

It  may  be  a  congenital  condition.  The  author  has  seen 
cases  which  were  unable  to  nurse  on  account  of  the   nasal 
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stenosis;  anil  wliii'h  after  the  ) 
able  to  do  80. 


ival  of  llie  aJenoitIs  wi 


Ca«»i  are  reported  in  persons  more  tlian  scvenlv  years  old. 
They  are  rare,  however,  in  advanced  years,  and  wlien  pre«>iit 
may  be  of  rather  recent  growth  from  inliamriiatury 

In  most  persons  affected  in  youth  only  a  trac 
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moi-plioRis  in  the  form  of  colloid  degeneration  ui 
the  pharyngeal  tonsil. 

Sex  does  not   a}>pear  to  be  a  det-isive  factor 
duction  of  this  disease.     The  exiierienee  of  varioi 
while  they  differ  somewhat,  yet  when  taken  us  a  whole,  show 
more  cases  in  the  male,     Theoreti^iilly  boys  should  be  mora 
suhjeot  to  it  than  girls,  Itccauee  they  are  more  exposed  to  t1 


■ally  afTectg  I 


I  the  pro-  I 
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inclemencies  of  the  weather.  On  the  other  hand,  giria  are 
ra>nfiued  indoors  more  than  boys,  and  are  in  consequence  more 
tender  and  siihJL'ct  to  glight  irriUitiona. 

Either  coRBtdtutiional  conditions  are  a  cause  of  postnasal  \ 
adenoids  or  tlie  adenoids  produce  the  constitutional  couditions. 
They  are  usually  associated  ;  writers  ditfering  at  to  which  is 
cause  and  which  is  effect.  Most  authorities,  however,  agree 
that  constitutional  conditions  are  potent  predisposing  causes. 
Tliey  are  found  associated  with  rickets,  infantile  convulsions, 
and  laryngismus,  as  well  as  with  other  strumous  manifesta- 
tions. Tuberculosis  has  been  assigned  as  an  important  etiologio 
factor.  The  tubercle  bacillus  has  been  searched  for  in  the 
tissue,  cultures  grown  from  macerated  tonsils,  etc.,  in  the 
endeavor  to  establish  the  tuberculous  diathesis.  Thus  far  , 
the  investigations  have  been  ojwn  to  criticism.  My  own  ex- 
perience leads  me  to  doubt  u  constant  relationship.  The 
lynipbatic  tempenincnt  has  iieen  assigned  as  a  cause.  Ade- 
noids are  ollen  found  in  deaf-mutes. 

Heredity  perhaps  has  little  influence  in  the  development 
of  postnasal  adenoids.  This  may  seem  contradictory  when  it  J 
is  stated  that  the  growths  often  appear  in  several  members  of 
the  same  family.  The  explanation  of  this  apparent  contra-  ' 
diction  is  in  the  fact  that  certain  anatomic  peculiarities  are 
hereditary,  and  it  is  these  peculiarities  that  cause  or  aid  in 
causing  the  adenoid  growths.  Under  Anaiomin  (hiundera- 
tioiui  (next  pagi-)  these  peculiarities  will  be  further  considered. 

Bace  is  a  determining  factor,  as  the  following  citadona  will 
show ;  Adenoids  are  common  in  Australia,  Queensland,  China, 
Greenland,  extreme  North  America,  Northern  Eurojie,  Argen- 
tine Kepublic,  and  the  United  States.  They  are  comparatively 
rare  in  Sumatra,  Siam,  and  Spain,  The  Hebrew  race  are 
particularly  prone  to  be  thus  affecte<l. 

Climate  perhaps  in  a  measure  accounts  somewhat  for  the 
above  distribution.  It  is  certain  that  humid  cold  climat«a 
favor  adenoid  growths  in  children,  while  warm,  humid  , 
climates   minimize  the  hypertrophic  tendency. 

Inflammatory  action  in  the  nose  and  nasopharynx,  aa  | 
seen  during  an  attack  of  the  exanthems  (specific  fevers),  plays  I 
an  imimrlant  n'ltr.  Diphtheria,  scarlet  fever,  and  influenza  ' 
are  perhaps  the   most  active  of  the  inflammatory  irritative 
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agents.     Common  colds  are  alao  somewhat  responsible   fotl 

exciting  lymplioid  hyiKtrtropliy  in  the  nasopliarynx,  I 

Purulent  nasal  catarrli  may  be  a  cause  us  well  08  an  cflt-ct,  I 

It  h  a  known    juitliulogic   law  iliat  lymplioid   tissues  ia  I 

children  have  a  tendency  to  enlarge  under  diglit  tnitatioiu. 


Anatomic  OonBideratdons. 

Having  reviewed  most  of  the  various  etinlngic   factors  at  I 
work  in  the  production  of  postnasal   adenoids,  we  will  now  J 
discuss  what  ist  the  ramt  important  of  tliera  all,  namely, 
stenosis.     It  has  Ix%n  well  proven  that  transient  Init  recurrent  ^ 
anterior  nnwal  stenosis  ts  attende<l  by  rarefaction  of  the  air  ii 
the  na.'ial  fossie  p<»stcrior  to  the  obstruction  dtiring  iuspiratioo. 
The  rarefaction  causes  hyjwnemia  of  the  mucosa  (esiieeially 
the  erectile  tissue)  of  the  nose  and  nasopharynx.     Chronic 
hypenemia  may  ultimately  follow  and   be  attended  by  hypor- 
nutrition;  hence  hypertrophy  of  the  parts.      The  lymphoid 
stnictures  in  the  vault  of  the  pharynx,  Iwing  es|(ecially  sus- 
ceptible to  irritation,  raindly  grow  to  lie  of  lat^  wze. 

Some  have  n^rded  a  high-arched  palate  as  a  cause  of 
nasal  stenasis  and  postnasal  .idennids.  The  height  of  tht- 
arch  is  usually  more  apparent  than  real.  The  siijH-rior  max- 
illie  in  such  cases  are  contracted  and  the  teeth  longer,  on  ac- 
count of  the  mouth  being  so  constantly  o\Kn,  pressure  thereby 
being  removed. 

Cleft  palate  is  another  anatomic  source  of  irritation  tu  the 
nasopharyngeal  sjiace. 

It  slioiikl  be  remarked  that  rojuttUntlonal  litintu  may  re- 
iimicly  iiifliionw  any  or  all  of  the  foregoing  cautios.  In  other 
wi-rds,  it  is  still  a  m(K)ted  ([iiestion  as  to  whether  there  is  not  a 
constitutional  stniniu  or  dyscrasia  which  will  not  only  account 
for  )K>stnasnI  adenoids,  bul  for  tlie  Mi-calKtl  c'nuses  as  well. 


Postnasal  Adenoids— Histopathology. 
There  arc  nonnally  groups  of  lymphoid  tissue  or  ghmds  in 
the  vault  and  )>osterior  wall  of  ihc  nasopharynx.     They  ex- 
tend from  the  huraii  pharynffia  in  the  mcilian  line  across  the 


POSTNASAL  ADENOIDS — SYi/PTOMS. 


407  ' 


upper  and  back  part  nf  tlic  pliaryox.  The  tissue  is  of  a  low  i 
Gtnbryonio  tyt>o,  anil  is  excitetl  to  hypertrophy  under  slight 
irritation  diinne;  childhood.  The  notlules  arc  of  irregiuar 
Bha)>c  and  distribution.  The  cr^'pti!  of  the  pharvngcal,  unlike 
tho8e  of  the  fancini  and  lingual,  tonsilii  are  absent  or  ill  devel- 
0|>ed.  The  surface  is  txiveitd  by  a  single  layer  of  ciliated 
ooliimnar  epithelium,  except  where  contact  and  movement 
against  opposing  structures  have  caused  their  disappearance. 
Mingled  with  the  ciliated  epithelium  are  niimeroiiH  chalice- 
cells,  which  in  n  measure  account  for  the  abundant  thick  mu- 
cous secretion  in  the  nasopharynx.  There  ai-e  no  true  mucous 
glands,  but  there  is  a  single  row  of  lymph- nodules  near  the 
surface.  In  the  duupir  Jiiyers  there  is  n  heavy  reticulum,  the 
meslies  of  uliirh  an'  lilivd  willi  emiill  lymphoid  cells  cacli  con- 
taining one  "i*  tvvii  tiiii'lui. 

The  gross  morbid  appearance  of  the  growth  as  seen  in  gilu  ii  , 
usually  a  pearly-gray,  cushion-lilie  moss,  slightly  nodular.  As  { 
has  liecn  aptly  exiireased  by  Meyer,  when  the  finger  is  intro- 
duced into  the  nasopharynx  this  mass  gives  a  sensation  like  1 
"pushing  the  finger  into  a  bunch  of  earthworms."  More  1 
rarrly  the  growth  is  very  nodular,  or  even  fimbriated,  as  ia  | 
shown  in  most  dmwings  in   toxt-l>ooks. 


Postnasal  Adenoids-Symptoms. 

The  physiognomy  atVniii-;  the  mo.sl  ^^trikiug  am!  at  the  same 
time  characteristic  symptom  of  the  disesise.  The  mouth  la 
open,  the  nasolabial  fiirr«iw  absent  or  slightly  developeti,  the 
bridge  of  the  nose  widenetl,  the  cheeks  flattened,  the  inner 
canthi  drawn  down,  the  root  of  the  nose  puffy  and  (niematons, 
and  the  eyelids  slightly  drooping.  Taken  en  srmble,  the  face 
has  a  stupid,  sad  expression  which  cannot  hut  attract  attention 
and  sympathy.  The  aire  nasi  arc  depressed  at  tlie  angle  \>e- 
tween  the  superior  and  inferior  lateral  cartilages.  No  other 
form  of  nasal  stenosis  gives  rise  to  this  symptom. 

The  objective  aigns  in  addition  to  those  given  nnder  physi- 
(^nomy  are  those  to  he  seen  or  felt  in  the  pharj'nx,  naso- 
pharynx, fauces,  nose,  and  chest.  The  pharynx  usually 
prestmts  a  granular  or  nodular  surface  covered  with  frothy 
mucus.     The  lymph-nodules  are  tho»e  involved  in  follicular 
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pharynKitis  elsewhere  descrilied.  They  are  aomewhat  a><lema-  I 
t«us  and  sueciileiil  in  appearance,  Ocea-sioually  there  is  pbar-  I 
yogitta  sicca,  which  is  uot  attended  by  rhinitis  sicca.  This  ' 
seems  strange  at  first  thought,  as  the  conditioa  is  usually 
secondary  to  rhinitis  sicca.  The  explanation  is  to  be  found  in 
the  adenoid  growth  closing  the  superior  and  middle  meatuses 
of  the  nose,  thereby  compelling  the  inspired  air  to  traverse  J 
the  inferior  meatus,  wherein  it  is  not  sufficiently  humidified,  I 
It  passes  into  the  pharynx  too  dry  and  abstracts  moisture  there-  I 
from,  irritation  results,  and  pharj'ngitis  sicca  is  established.  ] 
The  uvula  is  (edematous  and  occasionally  drawn  to  one  side  1 
on  account  of  paresis  of  the  muscles  on  the  opposite  side.  The  I 
pillars  and  velum  are  congested  and  of  a  dusky-red  color.  I 
Pigeon-brca.<4t  is  an  associated  condition  which  has  been  J 
variously  explained.  Coolidge  reports  six  cases  of  postniiaal  I 
adenoids  or  mouth-breathers,  in  which  there  was  malformation 
of  the  lower  extremities. 

Aprosexia,  or  menial  dtilncss,  is  in  most  coses  more  or  less 
present.  Various  theories  have  been  advanced  in  explanation 
of  it.  Axel  Key  and  Retzius  demonstrated  the  existence  of 
lymphatic  communication  between  the  meninges  and  the  nose 
and  vault  of  the  pharynx,  and  attribute  the  mental  hebetude 
to  obstructions  of  these  channels. 

Sleep  is  distnibed,  the  child  tosses  in  t)ed,  throwing  off*  the 
covers,  and  usually  snores  on  account  of  the  mouth- breathing 
and  paretic  condition  of  the  velum  ;  each  inspiration  causes 
the  relaxed  membrane  to  vibrate.  The  mental  state  during 
sleep  is  disturbed  by  dreams  and  nightmare.  Upon  an'akening, 
these  mental  impressions  often  persist  for  «ome  minutes,  giving 
rise  to  what  has  been  described  as  slight  delirium.  The 
sn'>ring  sometimes  terminates  in  laryngeal  stridor,  and 
even  in  mil<l  general  convulsions.  Upon  awakening,  the 
mouth  and  throat  are  dry.  General  malaise  is  often  experi- 
enced in  the  morning,  but  disappears  as  the  day  advances. 

Reflex  pheaomena  often  attend,  if  they  do  not  result  from, 
the  adenoid  gro'A'ths.  Hay*fever,  mroxysmal  sneezing, 
astlimu,  chorea,  epilepsy,  torticollis,  headache,  enuresis,  genital 
irritation,  exaggerated  jwristalsis  of  the  intestines  resulting  in 
prul»]ise  of  the  rectum  have  l)een  reported  as  concomitant 
symptoms  of  the  preeciice  of  pontuasal  adenoids. 
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Hearing:  Bistiirbauces  of  the  function  of  he^iring  is  one  of 
tlii^  most  comiuon  attviidunt  symptoms  of  adenoids.  Fully 
60  piT  cent,  of  all  persons  with  adenoids  in  the  pharynx  have 
more  or  less  iiiterterence  with  audition.  As  small  children 
often  have  earache  and  recover  from  it,  the  family  and  family 
physician  have  grown  to  look  upon  all  ear  affections  in  chil- 
dren OS  a  necessary  evil  which  time  alone  will  heal.  Tliis 
view  is  resiionsible  for  innnmerable  defective  ears  in  later  life, 
aud  is  often  the  indirect  cause  of  death  from  meningitis, 
pneumonia,  etc.  This  the  author  shows  in  the  chapter  devoted 
to  Chronic  Suppurative  Otitis  Media. 

The  jtatJwtoffic  ehangea  giving  rise  to  ear  symptoms  are  (n) 
hyperemia  and  catarrh  of  the  mucosa  of  the  Eustachian  tuhe ; 
(6)  hyperseniia  and  catarrh  of  the  tympanic  caviW  ;  (c)  sup- 
purative inflammation  of  the  tympanic  r^vity  ;  ((/)  the  adenoids 
may  impinge  upon  the  orifices  of  the  tubes  and  cause  closure 
thereof;  (f)  retraction  of  the  manuhnum  mallei  and  drum- 
head. The  last-named  condition  when  present  in  a  child  is 
nlmost  pathf^noinonic  of  postnasal  adenoids.  The  manubrium 
is  very  much  retracted,  hence  foreshortene*! ;  the  "cone  of 
light "  either  broken  or  displaced ;  and  the  processus  brevia 
very  prominent. 


I 


A  Physiologic  Statement  Explanatory  of  Some  of  the  Pre- 
ceding Symptoms. 

The  term  "  motith-breatliinK  "  implies  the  absence  of  "  nasal 
respiration."    In  other  words,  the  respiratory  functions  of  the   | 
nose  are  lost  to  the  physical  economy. 

The  respiratory  flmctions  are :  (n)  to  warm  or  oool ;  (l>)  to 
moisten;  and  fc)  to  filter  the  inspired  air.  McDonald  has  clearly 
(lemonstnttcd  that  nir  after  pns.sing  through  the  nasal  cham- 
bers is  eilher  lowerwi  or  raised  almost  to  the  body -temperature. 
The  bi-onchi  are  supplied  with  but  few  glands  and  secrete  litlle 
moisture.  The  erectile  tissue  and  serous  glands  of  the  turbi- 
nate<l  bodies  throw  ont  abont  sixteen  ounces  of  serum  in 
twenty-four  hours.  The  warmed  and  expanded  air  in  the 
nasal  chambers  absorbs  the  greater  portion  of  it,  and  it  is  thus 
carried  to  the  lower  air-traot,  where  it  is  needed  for  physio- 
lugic  purposes. 
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When  tlie  temiieralure  of  the  air  is  elevated  its  capacity  to 
absorb  nioisturc  h  gr«ttly  increased.  This  has  an  important 
bearing  iipiin  the  question  under  consideration.  The  air  is 
e1evate<l  m  temjierature  in  its  passage  through  the  nose, 
pharynx,  and  bronchial  tulies;  but  failing  to  receive  its  full 
capacity  of  moisture  in  the  nose,  it  abstracts  it  from  the  air-., 
tract  below.  Some  have  held  that  the  moisture  taken  up  i 
the  nose  is  to  be  dejxjsited  in  the  bronchi  and  air-cells  of  th 
lungs,  which  are  but  sparsely  supplied  with  mucous  and  si 
ous  glands.  Thiu  is  questionable  if  taken  as  a  stalement  ( 
the  entire  truth.  Undoubtedly  this  is  one  of  the  purpose 
Another  purpose  is  so  to  charge  the  iuspireil  air  with  moisture 
that  when  it  reaches  the  lower  air-tract  it  will  not  absorb  tba^ 
moisture  secreted  there  for  physiolt^ic  purposes. 

The  nasal  chambers  arc  so  constructed  tuat  the  column  i 
inspired  air  comes  in  contact  with   the  moist  Schneiderisi 
membrane  where  the  dust,  germs,  etc.,  are  deposited.     Th< 
air  is  thereby  filtered,  H»d  enters  the  lower  air-tract  free  from 
obnoxious  foreign  parlirlrs. 

As  a  conseiiueiice  of  the  impaument  or  loss  of  nasal  respira-  ' 
tion,  the  inspired   :iir  jiii-^^o   into  llic  lower  uir-tr.irt   insuf- 
ficiently tempered,  in-iilliricntlv  riKii-ti'iicil.  :md  iiisutliciently 
filteretl".      The  numtli  and  pliaryiix  l>ut   feebly  perform  the 
resj)iratory  functions  of  the  nose.     The  mucous  niembraneaJ 
of  the  lan,'nx,  trachea,  uud  bronchi  arc  irritate<l  and  manifest! 
a  catarrhal  tendency.      The  epithelial  cells  lining  the  i ' 
vesicles  (of  which  there  is  but  a  single  layer)  become  irritatedV 
also.     Tiie  cells  at  first  swell,  and  finally  pile  up  until  thcffl 
lining  is  two,  four,  six,  ten,  or  even  twelve  layers  deep  inV 
places.      I  have   demonstrated  the  foi-egoing  statement  Ig 
microscopic  examination  of  the  air-vesicles   of  guinca-pigi 
that  had  been  submitted  to  prolonged  exposure  to  dry  dust 
laden  air. 

Thickened  epithelial  limng  of  air-Tesides:  Because  of  ihtol 
thickening  a  deficieiil  jmmunt  of  osvgen  is  abf^orbed  by  th(t'1 
blood.  Fiiiilty  oxygenation  of  the  tissues  nr  faulty  metabo- 1 
lism  results.  The  half-wav  jiriMluets  nf  oxygenation,  as  uris  T 
acid,  etc.,  are  freely  formed  and  circulate  through  the  system*  I 
Another  result  of  llie  thickened  vesicle-walls  is  the  rotanlatioQ  J 
of  the  elimination  of  carboaic-floid  gas.       In   other  wordg^  I 
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carbon  dioxide  ia  accumulated  in  excess  in  ttic  l>loo<l.  Wlien 
it  is  in  excess  it  aot^  as  a  violent  poison  to  the  leiicocyt«t. 
The  function  of  the  h'ucmntcs  is  thereby  im{)aired. 

Function  of  the  leucocytes  impaired ;  We  as  yet  know  but 
little  of  the  part  playoii  i>y  the  leuoocytes,  but  we  knoiT' 
enouf^h  ti>  apply  the  fucU  In  tlic  piir]iiiar>!  of  this  essay.  Wft.' 
may  name  germicidal  and  >r:[vriij;cL-Lal  properties  as  among, 
the  fairly  well  established  l'iiiH'tLi.[i>  u{'  tlms<'  corpuscles. 

Pliyalcal  malformations  and  nervous  phenomena  i  If  we  but 
pause,  and  reciill  the  train  of  result'*  following  chronic  irrita- 
tion of  the  epithelial  lining  of  tlie  air-vesicles,  it  becomes  ap- 
parent that  physical  malft)rmations  and  nervous  symptoms 
must  of  necessity  lai^ly  make  up  the  clinical  picture  of 
mouth-breathing.     Deficient   oxygenation  of  red  blood-cor- 

Snsclcs  leads  to  im|ierfect  mctal>olisni.  Excess  of  carbon 
ioxide  leads  to  impairment  of  the  function  of  the  white 
blood-corpuscles.  Malnutrition  results  iu  physical  imperfec- 
tion. The  Bcavengerial  function  of  the  leucocytes  beinz  im- 
paired allows  the  accumulation  of  irritants  in  the  blood, 
which  in  their  turn  cause  peevishness,  inattention,  restless 
nights,  am!  quick  temper.  The  impairment  of  the  leucocytal 
function  reunera  the  patient  an  easy  prey  to  microbic  infection, 
and  it  aiiguionis  the  nervous  symptoms  just  enumerated. 

Recapitulation:  1.  Respiratory  functions  of  the  nose  are  to-a 
wurui  iir  cool,  moisten  anil  filter  the  inspired  air. 
'1.  Ill  moiith-lircathers  the^te  functions  are  absent. 

3.  The  lower  air-traet  is  nnabto  to  supply  or  is  deprived  of  I 
moisture. 

4.  An  irritation  of  the  epithelial  lining  of  the  air-vesiclec  I 
results. 

5.  This  irritation  causes  thickening  of  the  vesicle-walls. 

6.  Deficient  oxygenation  of  the  blood  results  in  : 

7.  Imperfect  oxygenation  of  the  tissues,  half-oxidi?*d  prodi>fl 
ucts  being  thrown  into  the  circulation. 

8.  The  "  half-way  "  products  cau.se  nervous  plienomena. 

9.  Malnutrition  leads  to  physical  imperfection. 

10.  Excessive  accumulation  of  carlxm  dioxide  in  the  blood 
impairii:  the  functions  of  the  leuwjcytes  and  other  cellular 
structures, 

U.  Microbic  infection  is  rendered  easy,  and  the  partially- 
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oxidized  products  are  not  removed  from  the  circulation  by 
the  leucocytes.  The  nervous  plienomena  are  thercljy  aug- 
mented. 

The  foregoing  train  of  occurrences  may  be  ubser\'ed  in 
children  who  are  mouth -breathers,  whether  it  be  due  to  post- 
nasal adenoids  or  to  other  forms  of  na^  olMtniction. 

Postnasal  Adenoids— Treatment. 

This  is  medical,  surgical,  and  after-treatment. 

The  medical  treatment  is  of  but  little  vahie  except  as  it 
affiirdri  temporary  relief  of  some  of  the  distressing  symptoms. 
Alkaline  and  aromatic  washes  and  sprays  to  the  nose  and 
nasopharynx  remove  accumulated  secretions  and  diminish  the 
congestion.  Urban  Pritchard  recommends  the  following 
astringent  application  as  of  more  value  than  other  local 
remeitial  agents : 

I^'.  Glycerit.  acid,  tannici,  .iiij ; 

Atj.,  ad  Siij. — M. 

Pt.  inject. 
Sig.  One  teaspoonful  in  a  wineglass  of  water,  to  be  injected 
dotrn  the  nose,  through  the  inferior  meatus,  night  and  morning. 

Alkaline  washes  and  the  PritrJiard  treatment  may  be  pursued 
to  relieve  certain  distressing  conditions  while  waiting  for  the 
operative  treatment. 

Surgical  measures  are  the  only  ones  that  are  of  perma- 
nent vnlue.  Various  procedures,  as  scanfication,  superficial 
scraping,  ete.,  to  excite  bleeding  have  been  trieil  with  the 
hope  of  affording  jwrmanent  relief.  Inasmuch  as  the  condi- 
tion is  one  of  hyi>ertrophy  and  not  of  congestion,  such 
measures  are  inadequate.  The  raiioval  of  the  grmelh  is  esscn- 
ti.tl  to  complete  success, 

The  chief  Indications  for  the  removal  of  the  adenoids  are : 
"(1)  well-marked  signs  of  na.sal  obstruction,  such  as  mouth- 
breathing,  adenoid  expression  of  countenance,  alteration  of 
voice;  (2)  deafness,  or  oft-reeurring  attacks  of  deafness,  the 
result  of  middle-ear  disease;  (3)  continually  recurring  head- 
coids,   or  nasal,  larj'ngeal,  or    broncliial   catarrh ;  (4)  par- 


POSTSASA  L  ADENOWS-TREA  TMEXT. 


413    I 


evelop. 


oxyHmal  attacks  of  sneezing,  hay  fever,  laryugisi 
niodic  asthma;  (5)  defective  physical  and  men 
ment,  chronic  tuberculous  enlargement  of  tlie  cervical  glands. 

Various  mstnunents  have  been  deviaed  for  the  perfonnanoe  J 
of  this  o))eratiou,  among  which  are  the  artilicial  nail  or,  aa  it  ' 
ia  Bumetimos  called,  the  tliimhle  acraper;  Meyer's  ring-knife 
to  be  usetl  through  the  nose ;  I.,oewen  belt's  fortx-pp  ( Fig.  124) 
curved  ho  as  to  be  uswl  through  the  moiitli  ana  intivducea 
into  the  nasopharynx ;  the  Gottstein  curette  (Fig.   126)  or 


curved  ring-knife  to  be  introduced  int<i  the  nasopharynx  { 
through  the  month;  the  galvanoeautery  and  chemical  caustics,  I 
only  mentione<l  as  dangerous  and  obsolete  methods ;  the  cold-  3 
wire  snare  may  be  nseti  as  au^;ested  by  Bosworth,  but  its  use  1 
is  somewhat  difficult  and  should  only  be  attempted  in  tha  J 
absence  of  other  suitable  instruments.  The  finger-nail  may 
be  used  in  young  subjects  in  whom  the  growth  is  still  sore 
and  yielding. 

The  uiestlietic  may  be  local  or  general.  Cocaine  and  A 
eueaine  solutions  may  be  applinl  loi-ully  through  the  nostrils  l 
or  through  the  mouth  by  means  of  curved  cotton  carriers  J 
saturated  with  the  solution.  Ana'sthesta  more  or  less  com-  i 
piete  may  he  thus  prodnctKl,  According  to  my  own  expe«'J 
rience,  it  is  not  a  very  satisfactori-  method, 
'  Wwbhaui,  Nas»l  ObHtructiun. 
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General  aiKottlifslit  is  profunible  and  may  be  inducetl  by  the  1 
use  of  any  nf  the  reeogiiizwl  fluids  and  fpLscH  used  bv  general 
Billions.     It  is  never  neceHSiry  to  carry  ariiestlieiiia  so  far  as 
to  aboti^li  laryngeal  reflexes.     The  pin-point  pupil  should  be 
maintained.   Chloroform  seems  to  ui't  unfavoraiily  in  children 
with  adenoids  and  is   to  I>e  condemned.     If  continental  or 
English  methiKJu  of  procedure  are  to  be  followed,  ether   is  . 
perhapfj  the  best.     If  the  more  rapid  and  e({Ually  thorough 
Americfin  method  is  adopted,  laughing-gaa  (nitrous-oxide  gu.s)  J 
or  the  bromide  of  ethyl  is  to  be  preferretl  as  a  simpler  and 
safer  aniestlietic.     In  my  jirivate  practice  I  use  the  bromide 
of  ethyl  to  the  exclusion  of  all  other  anaesthetics. 

The  inBtrnments  of  most  value  are:  the  Gottstein  corctic 
and  Ijoewenbei^  forceps ;  a  mouth-gag  of  cork  or  one  of 
the  many  (lattcrna  (Fig.   12ti)  to  be  purt-hased  at  instnmient 


stores;  and  la.stly  the  finger-nail  of  ihe  rijiht  inrlex-linger. 
A  tongue  depressor  shonld  Ik?  used  in  introducing  the  Golt- 
sfein  curette  and  I^)ewenl»erp  forceps. 

Tlie  position  of  the  p&tient  is  a  eousideration  of  importance. 
If  he  is  very  young.  I  have  an  assistant  take  him  on  liis  lap 
and  cross  his  le^  over  tUowe  of  the  child.  The  f-ildcd  arms 
are  held  with  his  left  hand  and  arm,  while  the  head  of  the 
child  is  held  agniust  the  right  shoulder  of  tlie  assistant  with 
his  right  hand  grasping  the  forehead.  If  the  child  is  older 
and  tractable.  I  have  him  sit  in  a  high-backed  elmlr.  telling 
him  to  grasp  (irmly  the  edge  of  the  seat     An  assistant  stauds 


POSTNASAL  ADEXOlDS-rHKATMENT. 


4U 


back  of  the  chair,  graRping  tlio  [tutient's  head  between  hia 
hands.     Tlie  amesthetk^  is  ailministerod  while  in  thia  position. 

The  operation  is  performed  as  foUowfl:  The  assistant  back  ■ 
of  (he  chair  uiti-odiicow  the  mouth-gag  on  the  patient's  left  J 
side.     The  (i|HTiitor  depresses  the  tongue  and  with  the  tonsil-  I 
litoine   removes  first  the   right    fan<;ial    tonsil,  reverses  the  j 
instrument  (Mathieii's),  and  itimives  the  left.     The  throat  is  ] 
rapidly  s])oiiged  free  of  hliKwI  and  the  Gottstein  curette  is 
introiluc^ei]  tiirough  tite  mouth  inl*>   the  nasopharynx,  care  I 
being  taken  to  carry  it  well  iip  into  the  vaidt,  iind  to  the  left 
side  (Figs.   127  and  128).     The  handle  is  now  made  to  de- 
seribe  the  arc  of  a  lai^  circle,  the  fulcrum  being  the  top  of 

Piii.  127.  Fia.  128. 


the  faures.  The  instniment  is  again  carried  to  tiie  vault  in 
the  median  line  and  the  .same  movement  of  the  handle  repeated. 
A  thirti  time  the  instrument  is  carried  to  the  vault,  but  on  the 
right  side,  and  the  same  pro<;edure 
repeated.  The  instrument  should 
be  pressed  firmly  and  evenly  to 
tiie  vault  and  posterior  wall  dur- 
ing the  upward  movement  of  the 
handle  (Fig.  12!))  of  the  curette. 
Three  or  four  swet'jta  of  the  cu- 
rette are  usually  ijuite  sufficient  to 
remove  most  of  the  growth. 

After  tlie  rmwrul  of  the  inslru- 
iiinit  the  throat  is  again  sponged 

free  of  blond  and  if  necessary  the  head  and  bixlj  iiiclmed  for- 
ward to  prevent  blowl  entering  the  trachea.     The  ojterator  now 
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introduces  the  iD<]ex-fin^i<r  of  tli»  riglit  Imiid  into  the  luiiio*. 
jthurynx,  therewith  liicaliiij;  and  removing  any  fragments  re- 
nmining.  It  i.s  needless  to  remark  that  the  fin^r  and  nuil'i 
sluiuld  he  made  sui^ically  clean  before  the  oiieraliun.  The* 
time  required  for  the  whole  jtrocethire  need  not  be  more' 
than  two  to  five  mimit«g. 

If  the  child  is  placed  upon  an  operating-table,  his  head-] 
should  hang  back  and  down  over  the  end  of  it,  or  he  should 
be  pla<«d  upon  his  left  side.  It  is  much  more  awkwani  for. 
the  ojierator  in  either  of  theec  positions  and  a  longer  time  willl 
be  rwpiiretl  to  perform  the  operation.  ' 

After-treatment:  The  patient's  head  and  body  t^honld  be' 
kept  well  forward  and  down  until  he  I'eguins  c(in:i<:iousnei^  to 

firevent  the  blood  entering  the  (esophagus  and  trachea.  When 
le  regains  consciousness  he  should  be  directed  to  blow  his 
nose  in  order  to  remove  blood  clots  or  portions  of  the  adenoid 
growth  that  may  have  lodged  there. 

The  nose  au(l  pharynx  should  not  be  syringed  for  twenty- 
four  hours  after  the  oper^tiou  if  there  is  danger  of  exciting 
otitis  media  by  so  doing.  An  antiseptic  or  mildly  astringent 
gnrgle  may  be  used  to  relieve  the  fauces  and  pharynx  of  the 
thick  secretion  during  the  healing  process. 

As  considerable  ijuautilie::!  of  blood  are  ajrt  to  be  swallowed 
during  the  operation,  it  is  advisable  to  administer  a  cathartic 
on  the  evening  of  the  day  of  ojieraiion. 

Complications  attending  or  following  operation:  1.  There  is 
danger  of  suffoeatiou  from  the  presence  of  blood  in  th« 
trachea. 

2.  There  may  be  delirium  or  bewilderment  following  the 
operation, 

3.  If  the  instrument  is  carried  too  far  to  the  side  of  the 
pharynx,  the  orifice  of  the  Eustachian  tube  may  be  injured, 
ami  a  subsequent  stricture  result. 

4.  Secondary  hemorrhage  is  rare. 

5.  The  ojwration  may  be  followed  by  infection  of  the 
middle  ear  and  mastoid,  and  of  the  cellular  tissue  of  the 
pharynx.  A  true  phlegmonous  pharj'ngitis  or  abscess  may 
occur. 

6.  Iiatent  malaria  has  been  converted  into  the  active  type 
immediately  after  the  operation. 
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7.  Dangerous  hemorrhage  may  occur  as  a  result  of  exces- 
sive fibrosis ;  or  of  the  abnormal  placement  of  the  internal 
carotid  and  vertebral  arteries.  AVhen  dangerous  hemorrhage 
takes  place  it  may  be  controlled  by  digital  pressure;  by  pledgets 
of  cotton  saturated  with  a  10  per  cent,  solution  of  antipyrin ; 
by  eating  (Tushed  ice ;  by  injections  of  hot  water,  etc. 

27— Eye. 
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THE  LARYNX. 


EXAMINATION  OF  THE  LARYNX. 

Gofili  ilhirninalifni  jiiii]  tlie  projwr  instniiiinits  arc  essential 
to  the  exaniination  of  tlie  larynx. 

Tlie  means  of   illuniiaatioii  will  uf  necessity  depenil  very 
much  n|>on  the  envin>nment  of  the  pliysician.      If,  for  ex-  ' 
an]|ilc,  he  Is  Iwated  in  the  country,  where  gas  and  electricity 
are  not  to  be  liai),  he  muHt  depend  iijton  sunlight  or  the  oil- 
lamp. 

Sundffht  furnishes  an  iileal  ilhimi nation,  but  for  obvious 
reasons  is  not  always  available.  Au  ordinary  oil-lamp  is 
always  available  in  most  country  placeii  and  is  quite  satis- 
factory. 

In  the  laf^r  cities,  however,  where  gas  and  electricity 
are  in  almost  every  home  and  office  building,  their  use  ia 
more  practiail,  and  with  the  proper  appliancff.s  furnish  a 
mure  brilliant  illumination. 

The  nrdiimry  flat  gas-flame,  the  ai^nd  bnmer,  or  the 
ho<.xIed  Welwbach  gas-burner  may  be  used.  The  Welsbach 
burner  makes  an  ideal  light,  as  it  is  both  brilliant  and  stt-ady. 
Gasoline  is  now  utilized,  by  means  of  a  very  simple  con- 
trivance, to  furninh  gas  for  the  Welslwch  burner,  thus  making 
it  possible  for  the  praetitiuner  in  the  most  remote  places  to 
have  an  ideal  mode  of  illumination. 

Elerfricitff  is,  however,  the  light  jjnr  fxcellmce  for  the 
specialist,  as  it  is  cleanly,  and  throws  out  less  heat,  which  is 
a  desideratum  of  no  small  importance  where  the  lamp  or 
gas-light  may  ije  in  constant  use  for  hours  at  a  time. 

Instmmeuts :  If  sunlight,  the  nil-lamp,  gas,  or  the  electric 
incandescent  globe  are  utilized  for  the  source  of  ilUimination 
it  is  necessary  to  use  a  concave  head-mirror  to  throw  the  rays 


EXAMINATION  OF  THE  LARYNX. 

of  light  into  the  oral  cavity.  There  are  electric  head-laitijM  I 
which  do'  away  with  the  necessity  of  using  a  mirror  reflect  I 
tor.  The  Phillijis  aad  tlie  Kirstein  head-lamp  are  perliaps  J 
the  best  on  the  market.  The  Kirstein  is  better  adapteil  lor  I 
ear  work  as  it  throws  the  rays  of  light  in  a  direct  line  with  f 
that  of  vision. 

In  addition,  a  napkin  for  holding  the  tongue,  a  tongue  tle- 
l>resBor,  and  three  or  four  laryngeal  mirrors  of  various  sizen  I 
sliould  be  at  hand  for  making  the  examination.     The  largorJ 
siz-ed  ones  are  generally  preferable  for  getting  the  laryngo- 
scopic  image.  i 

Metliod  of  examin&tion :  It  is  the  author's  custom  to  pro-  I 
coed  somewhat  as  foliows;  The  patient  is  placed  on  a  re- 1 
volving  chair  a  little  to  the  front  and  left  side  of  the  light^l 
and  at  such  a  height  that  his  mouth  is  about  on  a  level  withj 
my  chin.  He  is  iustnictetl  as  to  what  1  intend  doing,  and  aai 
to  how  he  can  aid  me  in  doing  it.  The  mental  conct^ptiun  of  1 
what  I  expect  of  him  enables  him  to  adjust  the  tongue,  fauc«Sj  I 
and  epiglottis  so  as  to  j>ermit  of  an  easy  examination  of  tin  1 
larynx.  I 

After  liaving  adjusted  the  light  about  nine  inches  to  the  I 
right  and  a  little  hack  of  the  ]uitient's  ear,  the  patient  is4 
told  to  protrude  his  tongue,  the  end  nf  which  I  seize  gently,  ( 
but  firmly,  between  the  folds  of  a  napkin  (Fig.  i;jO),and  pull 
gently  forward  and  downward,  using  the  index-finger  beneath 
the  tongue  as  a  fulcrum.    This  simple  precaution  a void.s giving 
the  j)iiticnt  {tain  by  drawing  the  tongue  down  over  the  teeth,  i 
I  dirci't  liim  to  relax  the  lower  jaw  and  tongue,  and  breathe'l 
wiLh  ipiirk,  short  breaths.     White  he  is  in  the  act  of  doing! 
tills,  I  in.sert  a  large  warm  laryngeal  mirror,  lioJding  it  as  a  f 
pen,  keeping  the  back  of  it  well  up  toward  the  ro<>f  of  the  I 
mouth,  following  the  curve  of  the  vault  back  to  the  uvula 
and  soft  ]ialatc,  which  I  lift  np  gently,  but  firmly,  if  need  be,   ■ 
against  the  upiHT  and  jKisterior  wall  of  the  pharynx,    Kspeoial 
care  should  be  exertccl  to  avoid  touching  the  tongue  upon  its 
posterior  a8i)eet,  as  violent  retching  may  be  thus  pro<luced. 

The  face  of  the  mirror  should  now  look  forward  and  down- 
ward, and  the  light  from  the  head-mirror  or  lamp  be  dircctctl 
ujwu  it.  The  rays  will  thu.s  be  rellected  downward  u|Kin  the 
laryux,  and  the  image  returned  to  the  eye.     The  examinatioo 
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should  be  done  quickly  and  akiiriilly,  us  tlie  parts  will  not  long  I 
tolerate  the  presence  of  the  mirror.     Should  ret^-liing  or  cough- 
ing be  excited  the  examination  should  be  discontinued  at  once,  j 


and  the  patient's  mind  diverted  from  his  (hroat.  A  few  sips  ] 
of  ine-wiiter  will  usually  allay  tlie  irritability  of  the  parta,  ] 
and  the  examination  may  Ik;  rejwated. 


EXAMiyATION  OF  THE  LARYXX. 


The  position  and  action  of  the  vocal  cords  anil  arytenoid 
cartltaged  amy  be  brougbt  into  view  by  <1irecting  the  patient 


t4U]tnBoicople  dlatram,  ibowlni  tbe  tocsI  cordi  vldelr  drawn  aiiart. 

poeUlon  dT  the  Tulaus  parU  Bbove  and  below  the  ■lolUi.  during  Qolet  b: _    , 

{from  Uackende) :  ffc.Klniiao-epfKlMllc  Iblda;  v.uptieraQrlkcenfeplitkitUa:  (,II)>or    ' 
arch  of  eplttloltlK:  ^  protuberance  of  epIglalUs ;  r,  venlrlcleotthe  Lurnx  i  iit,mtj- 

hpIkIoIUc  liilil;  dr.  CBrttlaKV»rWH«berg;  FS,c*nl1aKT  orsantorini:  rom.  arjrlrnuH 
cnmraissnre;  w,  viical  conl;  tb .—'—• — -■- "--  —  — r — .j 


if  tplglal: 
intiicalar  band :  pn.  proccMUi  vocalU;  ( 


.   ;Seii( 

to  litter  the  syllables  "eh,"  "ee,"  and  to  take  a  long  deep 
breath. 

The  laryngroscopic  image :  Tlie  image  its  an  inverted  one,  an 
it  is  only  tbe  reHeetioii  from  tbc  mirror  that  strikes  the  retina 


Macitenile)  :7.  AiHainnoimnal, 
tilnge  ofWrtaberg;  rS,  cartllmnii 


I  of  ihe  Tocal  cordi  and  aiy- 

lu  part*,  ilurinii  Tjyallmtlonlftwm 


i:  W.hyolcl  ...  

.    ,.    .      .._       „.  DtiiinrBaiilOTiul:  M,  Br]rtcn<ddc«TtIla«« 

commtHUra ;  jir.  prooewut  vnoalUand  cartllagu  of  fieller.    (Heller.) 


(Figs.  130-1^2).  To  remember  this  is  of  importance  in 
making  topical  applications  and  in  operating  n|Kin  the  larynx. 
The   movements  of  the  instruments  thus  used  will  b«   tiie 
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reverse  of  that  which  seems  natural,  ami  considerable  expo- 
rieuce  will  tic  required  to  accustom  the  operator  to  them.  The 
beginner  should  provide  liimself  with  a  model  mouth  and 
larynx,  or  construct  one  of  a  piece  of  large  tubing,  and 
practice  uih^u  it  with  the  laryngeal  mirror,  reflected  light, 
and  curVL'd  larvngwd  instrnmruts  iititil  he  ia  aircustomccl  to 
till'  i-i-vrrM.'  mo'vcincLilh  r.'tlrclid   IV.irn   (he  !ar)-ngeal  mirror. 

Autoacopy  or  direct  laryngoscopy  :  Kiivtein  is  the  unlhor  of 
tins  iricthriil  <il'i'Xiiniiti:iti(iii,  wliii-lij  while  it  it^  not  universally 
practicahle,  is,  nevertheless,  a  very  valuable  addition  to  ouc 
means  of  diagnosis  and  ojicration.  It  is  rather  difficult  to  doj 
although  it  seems  quite  simple.  The  obstacles  interfering  w4tfa 
its  use  may  bu  overcome  hy  a  careful  eiudy  of  the  technique 
of  the  procedure  and  by  experience  in  its  application. 

The  only  hutmment  required  is  a  specially  designed  tongue 
depressor,  which  has  a  long  spatula,  slightly  curved  downward 
at  its  end  so  as  to  conform  to  the  curve  of  the  base  of  the 
totigue.  The  curved  end  is  thick  and  rounded,  so  as  to  avoid 
injury  to  the  tongue. 

The  methixl  of  using  it  is  as  follows :  The  patient  should  be 
seated  in  a  chair,  leaning  slightly  forward  with  head  inclining 
upward,  so  as  to  bring  tlie  oral  in  direct  line  with  the  pharyn- 
geal an<l  larj-ngeal  cavities.  The  tongue  depressor  is  tlieu 
introduced  as  far  back  as  possible  on  the  tongue,  and  firmly 
pressed  downward  and  forward  so  as  to  overcome  tlie  arch  of 
the  tongue  and  thereby  bring  the  larjnx  into  plain  view. 
Special  care  should  be  taken  to  avoid  using  the  njiper  teeth  u 
a  fulcrum.  The  operator,  who  is  standing  in  front  of  the 
patient,  can,  by  means  of  the  Kirstein  lieud-lamp,  see  the 
larynx  in  its  true  position. 

By  this  method  the  larjnx  can  be  operated  upon  with 
straight  instruments  instead  of  the  usual  curved  ones.  This 
method,  even  in  the  hands  of  an  exjjerienccd  operator,  is  apt 
to  occasion  considerable  discomfort  to  the  jnitient  unless  he  is 
under  the  influence  of  a  general  anu^stlietic. 

LaryngoBcopic  Landmarks. 

The  general  anatomy  of  the  esirtilageH  and  muscles  is  shown 
ill  Figs.  133-135. 
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The  laryngnsGopic  mirror  will  ehow  the  following  land-l 
marks  (Figs.  131  and  132): 

Tlie  epiglottis  with  its  cresceDtic  or  V-shaped  edge  etanditig  up  M 
against  the  base  of  the  tongue.  It  occupies  the  upper  portioD  f 
of  the  mirror  and  presents  its  concave  surface  downward. 

It   should    be  t^xamirwfi   for  1 
Pi*- 133.  deformities,    Deopla»ms,  catar- 

rhal inflammatioD,  and  tuber- 
cular, syphilitic,  and  raalignaot 
infiltrations.     Its  color  should   ' 
be  notol  as  should  also  the  con-  | 
dition  of  the  veins  and  arteries  | 
upon  its  surface. 

The     nest     landmarks 
engage   the   attention   are   the  I 
rounded   promine.itern    in     the  T 
lower  fii'Id  of  the  mirmr.   They 
are  covered  with  mncnus  mem- 
brane and   mark   the   location 
of    the    arTtenoid     cartilages. 
They  play  a  prominent  part  io  ■ 
vocalization  and  are  often  the  | 
seat  of  tubercular  infiltration.  [ 
Their  color,  size,  and  symmetry  I 
should  be  noted.    If  the  mucosa  | 
covering  them  is  pale  and  ash- 
colored  there  is  a  strong  prob-  j 
ability    that    the     patient 
affected  with  tulMirouIosis,     At  J 
a    later    stage    they    may   be  j 
much    enlarged    from    tuber-  1 
eular    infiltration     nr    broken  [ 
trMi«J[e"*(EiiiB!"  "^     down  by  ulceration.     One  side  | 
alone  may  be  thus  affected. 
The  vocal  cords  appear  as  |»ale,  pinkish  bands,  occupying  the 
contnd  portion  of  the  mirror  in  ita  )>erpondieular  axis.    They 
seem  to  unite  in  the  upjier  pnrtton  of  the  mirror  and  Io  spread 
apart  as  they  pass  Into  the  lower  field.     A  n^verssd  of  the 
image  gives  the  true  [Hwition  of  the  parts,  namely  :  the  cords 
unite  anteriorly  at  tlie  base  of  the  epiglottis,  and  puss  back- 


Solii'«nili«e: 
R,  upper  oomi' 
0?  the  thrrold  i 
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ward  to  the  ary tt-m ii<l  cartilages.  During  ilw|i  ins]>initii>n  the 
cartilages  separate,  and  thus  cause  the  ciirds  hi  spread  apart  ia 
the  lower  field  of  the  mirror. 


FIe.  131.— view  of  ibt  Internal  miucln  of  the  lairni ;  1,  nIcolhi'niMciM  de- 
tschcd:  '>.  crlrcvaryleniil'lciiii  nnatlinu:  H,  crIciviUTlenoliliMiii  Utenillii:  4,  (farro- 
■rytrnulileui.  (iiwrnrlAl  part :  A,  dcuri^Hiir  nf  lli«  etilitliittlii :  6,  thjrmhvDiilr'us,  cut: 
8.  dwinT  part  of  Ihiro-arylcncidcm.    (Ellii  ( 

Fix.  IKi,— PiBleHiir  rPow  ot  Ihe  larynx  -.  A,  auperflHal  part  or  llic  arytcnoideut    | 
tnlucle:  n,deep|iiirlnflhear;len>iiileiu;  C.rricn-iiTirtennlileliB  |K*llrna.    (Elllii.)       j 

To  the  outer  side  of  either  cord  may  be  seen  a  Imnd  or  fold  ' 
of  miiciiLis  mendirane  known  as  the  Tentricular  band,  ]Hieket 
lipitncnt,  or  f.ilse  conl. 

The  veiitricohir  Imnds  form  the  siiperiur  lM>iindnri(-H  of  the 
ventricnlai  poncfaes  or  pocketj^. 


MALFORMATIONS  OF  THE  LARYSS. 


Botli  tlii>  bands  and  poncliee  may  be  the  scut  of  csitarrlia 
itiftamniation,  (cdeiiia,  and  glandular  enlargcmcnl. 


MALFORMATIONS  OF  THE  LABTNX. 

Tlipy  niiiy  lie  congenita)  ur  acquired. 


Congenital  Malformations. 

Tlie  etiology  i>^  btit  little  iiiiderstuiid.ultlioiigli  it  is  probable  J 
(liiil  tin'  rendition  of  the  father  and  mother  have  more  or  1e« 


Varieties :   They 


Fio.  136. 


'  ^  groii])ed  under  thri>i-   lieadlugSf  J 

(")  Congenital  stenosis,  wliii-li  is  usually  due  to  a  web  (Figvl 
136)  stretohed  across  the  anterior  conimiwure  from  cord  toj| 
cord,   or    from    the    ventricular   band^.  ^ 
This  condition  may  be  present  for  vea 
without   altracting   notice,   when  son 
intercurrent  discoid  of  the  larynx  bringa  J 
it  under  the  observalion  of  the  physi- 
cian.    The  web  is  usually  of  the  same 
color  as  the  cords. 

[/()  Anollicr  fiirni  of  congenital  mal- 
furni:ilio!i     is    laryngeal    dilatation,    or 
laryngocele.     This  is  nrv  in  mini,  but  \a 
'h'^V'"'"''"'"'!'"'''''''!     H"''''   f""iii'wn    in   some   of  the 
mrtl   (iLheV)   ""  animaU. 

(c)  True  hTpertrophy,  or  enlargemci 
of  the  normal  tissue,  is  occasionally  found  as  a  congenital  con- 
dition, altlinupli  it  is  usually  awiuirMl- 

Congenital  malfonuations  of  the  larynx — treatment :  If  the 
web  f;iiHcs  sleiiosis  of  the  lar\-nx  it  ruav  lie  treatetl  hv  the 
iiitrodiiction  .iliin  O'Dwver  tiiW,  leaving  it  in  place  for  a 
few  hi.iirs  daily.  It  mav  be  ncccssurv  fii-sr  to  cut  the  web 
with  Whistler's  cutting  .iihilor,  ishown'iii  Figiii-e  1:17. 

If  theni  is  siciiosis  from  Unv  hufx-Hroj,!,!,  iFig.  i;i8)  the  I 
cnlai^ed  mas.-i  should  be  remove*!  with  instruments  or  caustia  i 
a]i|)lications,  as  fused  crystals  of  chromic  acid,  or  with  the  1 
actual  cautery.   Chemical  caustics  are  to  be  cautiously  applied/ J 
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Fid.  137. 

1 

\  0 

^1 

Whtnler'B  cuHlng  dilator. 

■ 

Fif..  138. 

JEL 

■ 

L                       Fsnlty  spproilmsllon  of  Ihc  t<*b1  gorrtii  u  attrn  otuprvcd 
1                                                             irapblc  larfiiglllB.   (Cooler.) 

In  cbroDic  hrr«l>  ^^H 

L 

Fio.    139. 

1 

r 

Punch  furccpa  tor  rcmovliiE  Inryngcnl  erowtbi 

I 

1               as  they  i 
1               If  the  ]i 
1               the  bilic 

ire  apt  to  excite  the  formation  of  cicatricial  hands.  ^^| 
vi)ertrophy  ia  lai^e  enough  it  may  be  removed  with  ^^| 
ig  laryngeal  forceps  (Fig.  139).                                     ^H 
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Acquired  Malformations. 


iology:    They  an?  uaujilly  due   t<t  some  injur)',  as:    i 
rapted  suicide  by  cutting  tlic  tliroat ;   tiie  iutialution  of 
corrosive  vapor;   or  tlie  uoeludtion  uf  scalding  or  caustic   < 
fluids.      Sypuili;;,   lupus,   tuberoulosis,   cancer,   and    beniga 
neoplasms  also  give  rise  to  malformations. 

BypMitdc  StenoBiB  of  the  L&iynz. 

Etiology :  The  stenosis  may  be  due  to  irdema ;  or  to  cica- 
tricial bands  and  webs  stretching  from  cord  to  cord,  or  between 
the  ventricular  bands.  CEdenm  may  occur  at  any  period  in 
the  course  of  the  disease. 

Syphilitic  stenosis  of  tlie  larynx— symptoms :  (a)  Those  due 
to  interference  with  voice- prod  notion,  as  permanent  hoarseness 
and  restricted  rangi^  of  register ;  (i)  tliose  due  to  interference 
with  respiration,  as  rc|)cated  utUicka  of  dyspnrea.  Such  at- 
tacks recurring  at  frequent  intervals  lor  a  numlwr  of  yean* 
are  almost  pathognomonic  of  syphilitic  disease  of  the  larjnx  ; 
(c)  cough,  ((/)  pain,  (c)  dysphagia,  and  (/)  expect- iration  are 
often  pnisent.    The  expectoration  is,  however,  usually  scanty. 

Treatment:  The  usual  constitutional  remedies  (|)otassium 
iwlide  and  mercury)  should  he  administered.  The  iodide 
should  be  pu-shed  to  the  jwint  of  toleration.  Should  alarming 
.symptoms  ari.sc  from  redema,  tracheotomy  may  become  a 
necessity.  It  should  be  done  low  down  so  as  to  avoid  the 
^edematous  tissues  of  the  larynx.  The  tube  should  be  left  in 
place  for  some  days,  as  its  removal  might  be  followed  by  an 
extension  of  the  cederaa  downward,  thereby  preventing  its  re- 
insertion. In  the  cicatricial  tync  of  stenosis  the  whistler 
cutting  dilator  .-ihould  l>e  use<l  ana  the  O'Dwyer  tube  inserted. 
r>iiity  dilatation  with  bougies  may  be  practised  instead  of 
introducing  the  O'Dwyer  tul>eH, 

Tnbercnlar  Laryngeal  Stenosifl. 

It  is  usually  due  t»i  aHlema  (Fis-  140).     Cicntririal  stenosis 

does  not  occur,  as  there  is  little  tendency  toward  a  nimrative 

process.     The  treatment  should  be  as  for  tedcmu  from  other 
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Lupous  Larrngeal   Stenosis. 

Fatbology  :  TIio  reparative  process  is  prominent,  hence  cim- 
trk-idl  (niii({ii  are  apt  to  Jorni.  Tliey  sometimes  almost  com- 
pletely close  the  glottis  until  the  jiatient  has  barely  enough 
spju^f  left  through  which  to  brcatlie  or  vocalize.  Or^linariiy 
respiration  or  vocalization  are  but  lUlle  interferecl  with,  as 
the  l)aii<ls  are  located  above  the  cordrt, 

PrognosiB:  There  is  a  tendency  to  sp<mtaneous  atrophy  of 
the  new-formed  tissue,  hence  the  prognosin  is  more  favorable 
th;m  io  other  types  of  stenosis.     It  should  be  remembered 
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tlmt  there  is  some  tendency  toward  the  true  tubercular  type, 
which,  if  it  occurs,  rondel's  the  prognosis  quite  grave. 

Lupous  laryngeal  stenosis — treatment :  Sun^ical  measures 
rthonld  not  be  nndcrtaken  unlewi  there  is  ntarKe<l  embarrass- 
ment to  re^pinition.  Dilatation  is  of  little  value  unless  pre- 
ceded by  cutting  the  web.  80  long  as  there  is  active  inflam- 
mation, radical  mcuRures  should  not  be  instituted  unless  there 
is  immiuent  danger  of  suflbcation. 

Traumatic  LaTynKeal  Stenosis. 

Etiology:  Thii<  condition  may  nri.se  from  intentional  or 
accidental  wounds  to  the  throat;  from  foreign  bodies;  or 
caustic  fluids  within  the  larynx. 

The  symptoms  are  tha'*e  peculiar  to  interference  with  res- 
piration and  vocalization. 

Tlie  prognosis  should  always  be  guarded,  as  there  is  a  ten- 
dency for  the  cicatricial  bands  to  increase  and  suffocation 
thereby  be  produced.   (Edema  way  also  develop  and  cause  sud- 
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dcii  alarming  sympUwna,    The  prognoBis  as  to  the  voice  shouh 
also  be  giiardeil,  as  the  latter  Is  apt  tx>  be  scriiiusl}'  im|>airM). 

Traiunatic  laryngeal  stenosis — ^treatment :  The  degree  of  tlifi'* 
stfnosts  ami  the  nature  nf  its  cause  will  determiuc  the  treat- 
iiifrit.  11'  diio  to  gran  Illation  fbrnintioDs  these  should  I>e  re- 
movtid  with  laryngeal  ouruttes.  If  due  to  cedema,  scarific»- 
tioatfhould  IwdoDo;  and,  if  it  failstoaHbrd  relief,  tracheotomy  J 
must  be  pcrfanne<l.  C'ioatricial  bands  should  he  cut  an4l 
O'Dwyer'a  tubes  inserted  daily,  J 

INFLAMMATIONS  OF  THE  LABTNX.  I 

General  Etiology  of  Inflammations  of  the  Larynx.      1 

Mouth- breathing :  Mi.Mith-iireathing  may  be  iluc  lo  enlarge-  I 
rncul  of  the  jiharyngeal  atid  faueial  tonsils;  relro-|ihar)'ng(.'al  J 
ubseess ;  deformities  and  neoplasms;  also  to  c<jngenilal  ste- 1 
.nosia  of  the  nasal  fossin ;  hypertrophy  and  swelling  of  the  nasal  I 
mucnus  membrane ;  neoplasms ;  and  foreign  bodies.  M 

Undue  patency  and  consequent  dryness  of  the  nasal  fosse  % 
may  be  due  to  congenital  arrest  of  development  of  the  turbi-  I 
nal  botlies;  atrophic  rhinitis;  the  surgical  removal  of  the  I 
inferior  tnrbinuls ;  and  collapse  of  erectile  tissue  of  (he  nose.   1 

The  effects  upon  the  larynx  is  much  the  same  as  that  pro-  I 
duued  bv  mouth- breathing.  I 

When  the  noaul  and  buccal  secretions  are  normal  the  I 
pharynx  and  larynx  are  protected  against  disease.  I 

Lrmphoid  glands:  The  lymphoid  tissue  of  the  pharynx,  1 
months  of  the  En^lachiau  tubcri,  base  of  the  tongue,  the  fanoes,  1 
the  larynx,  the  n:i.sopharynx  and  nose,  is  now  de:wribed  io  I 
literature  as  discrete  (scattered  lymphatic  glands)  pharyngeal,  I 
tubal,  lingual,  palatal,  laryngeal,  and  nasal  ton^iils  respeo-  I 
tivoly.  I 

Tm/unrtion  of  the  lymphoid  glands  is  to  throw  out  leiioo-  I 
cytes  on  the  surface  epithelium,  where  they  destroy  micro-  i 
or^nisms  and  other  deleterious  substances.  Inflamniationa  1 
of  these  Btructures  are  n^Jually  due  to  one  of  two  causes :  vix,,  I 
(«)  microbes;  (6)  diathetic  states.  1 

Nasal  disease  and  malfonnationB :  Catarrhal  inliamniations  I 
of  the  throat  are  usually  secondary  to  some  nasal  diiieasc  or   J 
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mulfurmation.  When  there  is  a  fibrinous  exudate  it  is  probably 
of  iiiicrobic  origin  and  the  prognosiH  should  be  guarded, 
laryngeal  iuOiminiationa  are  usually  eubacute  extensions  from 
the  nun>H,  and  arc  associated  with  na^l  stenositi.  While  in- 
lluminutions  of  the  throat  are  usually  associated  with  disturb- 
ances of  the  vaso-motor  nervous  system,  microi)rganignis  also 
net  as  imjiorlant  causes, 

Constitutioiuil  conditions :  The  rheumatic  or  gouty  diathesis 
plays  an  ini]>ortant  rfile  in  the  thmat  and  nose,  but  more  : 
especially  in  pharyngeal  diseases.  It  has  been  observed  that  I 
when  certain  tonsillar  diseaites  are  reme<iied  by  local  meas- 
ures, the  rheumatic  attack  sometimes  shifts  to  another  part  of 
ihe  body  :  iliii-  .■^liiudd  lie  explained  by  the  migratory  nature 
111"  rlicuiii:Lii<'  [illii-iion^-  and   not  be  attributed  to  the  local 

Anatomical  considerations :  Thf  soft  jxiUile  and  umlti  on  ao-   , 
count  of  their  intimate  relation  to  the  nasopharynx  exert  a 
marked  influence  in  the  morbid  pro<»BKeB  of  that  region.  I 

Thefauctal  lomile,  being  located  between  the  pillnrs  of  the 
fauces,  when  adherent  or  enlarged,  interfen-  with  the  action 
of  the  palatine  mnsclefl,  and  thereby  render  the  voice  thick 
and  offer  interference  to  the  patency  of  the  Eustachian  tubes. 

The  Ifijnijf  of  the  pharyngeal  mucosa  accounts  for  the  fre- 
quent occurrence  of  abscesses  in  this  r^itm, 

jVnr  foifiiations  or  foreU/n  bodteii  in  the  pharynx  give  rise 
to  [>ain  and  interfere  with  deglutition  and  vocalization. 

jVfwa/ s(ctiom«  results  in  the  loss  of  the  respiratory  functions 
of  the  nose,  thereby  allowing  the  inspired  air  to  jmiss  into  the 
lower  reapiratflry  tract  insufficiently  moistened,  tempered,  and 
filtered.  This  results  in  a  train  of  irritative  phenomena 
already  more  fully  described  under  poHlimmif  aiienoids. 

In  regard  to  disturbance  of  the  general  circulation,  it  may 
l)e  said  that  plethora  favors  local  congestion,  while  anttmia 
predisposes  to  local  muscular  n'laxation. 

Improper  nse  of  the  voice:  Various  writers  have  recently 
called  attention  to  the  fact  that  the  improper  use  of  the  voice 
among  singers,  public  speakers,  and  criers  accounts  for  most  of 
the  morbid  conditions  peculiar  to  their  professions.  Formerly 
it  was  held  that  the  local  morbid  condition  was  the  cause  of 
the  vocal  dislnrbanoe,  and  that  in  order  to  affect  a  cure,  rest 


r 


432 


INFLAMMATIONS  OF  THE  LARYNX. 


of  the  voice  and  local,  surgical,  ant]  medic:!!  intcrfcn-iice  we^ 
necessary.     In  accordance  with  the  jircsent  view  tbe  ratiuni 
treatment  consists  of  tiie  proper  training  of  the  vocal  appg 
atiis,  thereby  rendering  it  capable  of  performing  almost  i 
amount  of  work  put  upon  it. 

The  influence  of  Improper  clothing:  The  mode  of  life,  habSfl 
tation,  and  occupation  should  be  talten  intu  consideratiun  to 
advising  the  patient  as  to  the  kind  and  anwuni  of  dothing  he 
should  wear.  It  is  common  to  observe  men  in  rural  districts 
who  wenr  but  scant  clothing,  and  who  suffer  but  slightly  from 
catarrhal  affections.  On  the  other  hand,  when  the  stone  in- 
dividuals remove  to  citicti,  live  in  warmer  houses,  wear  heavier 
clothing,  and  are  less  exposed  to  the  weather,  it  is  nn  uncom- 
mon thing  for  them  to  develop  marked  catarrhal  diseases  of 
the  noae  and  throat  The  amount  of  clothing  should  be  modi- 
fied to  suit  the  immediate  environment  of  the  individual — 
1.  ('.,  it  should  Ih?  so  arranj^ed  that  when  in  tbe  house  the 
dothing  may  be  light  in  weight,  conforming  to  the  temjwra- 
ture  of  the  room.  While  out  of  doors  in  severe  weather 
outer  coats  shonld  be  usetl  so  as  to  protect  the  body  in  pmiJor- 
tiun  to  the  change  in  environment.  EsjHx^ial  attention  slioiild 
be  given  to  the  feet,  as  bo<]y- temperature  may  be  ra])idly 
lowered  by  abstracting  heat  through  the  soles.  In  cold 
weather  heavy  shoes  should  l>e  worn,  thereby  overcoming  o 
of  the  most  fruitful  sources  of  colds  and  other  catarrhal  d 
eases  of  the  nose  and  throat. 

Ansemia  of  the  Larynx. 

Gencrnl  uncemlu  is  attended  by  aniemia  of  the  larynx  as  I 
matter  of  course. 

When,  however,  there  is  («)  functlmwl  tiphoiilu  associaUi 
with  the  laryngeal  aneemia ;  or  {!>)  anamta  of  ibc  laryiu 
lower  pharyngeal  wall,  and  vocal  cords,  and  no  gcneffl 
anemia,  it  is  pathognomonic  of  tul)erculosis. 

The  importance  of  this  symptom  justifies  the  promineno^f 
given  it  by  placing  it  at  the  openmg  of  the  section  on  Inflai 
mations  of  tlie  Larynx. 
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Acate  O&tarrhai  Laryngitis. 


Etiology:  Affc  :  TIig  larynx  h  smaller  in  children,  hence  is 
mure  easily  atenuscd  than  it  is  in  adults.  While  acute  laryn- 
gitis is  more  frequent  in  adults  than  in  children,  it  is  not  ao 
ilangeroiis.  Enlai^ment  of  the  postnasal  lymphoid  tissue 
before  puberty  predisposes  to  laryngeal  inflammation,  while  | 
in  later  life  postnasal  catarrh  acts  as  a  cansc.  Plastic  exu- 
dates arc  more  common  in  children, 

CUmatio  condUioHS,  as  cold,  moist  air,  are  exciting  cause.')  of 
catarrhal  inflammations  here  as  elsewhere  in  the  respiratory 
tract.  The  clothing  should  be  su  regulated  as  to  protect  with- 
out "coddling"  the  individual. 

Improper  lutt  of  the  voice,  especially  if  there  are  lowered 
vitality  from  overwork,  anxiety,  grief,  or  sickness,  may  cause 
laryngitis. 

Poor  ventilation  in  shops,  school-rooms,  stores,  and  bed- 
chambers predisposes  to  attacks  of  acute  laryngitis.  Fumes, 
gases,  and  dust  which  irritate  the  larynx  should  be  carried 
ofT  with  ventilating  currents  of  air. 

Disturbances  of  digcidion  and  of  the  portal  circulation 
which  arise  from  the  abuse  of  alcohol,  tobacco,  and  food  pre- 
dispose to  hy[>enemia  and  acute  inflammation  of  the  larynx, 

Acnte  catarrhal  larjmgitiB — BTinptoiiu:  These  will  vary 
according  to  the  location  and  amount  of  activity  of  the  inflam- 
matory pri»cesfi.  If  the  aryteno-epiglottic  iold?*  and  epiglottis 
are  involved,  as  in  laryngitis  due  to  scalding  drinks  or  liquors, 
di/gphngia  will  be  a  prominent  symptom.  If  the  true  cords 
and  ventricular  liands  are  pmminently  involved,  there  will  be 
Hi/xphotiia,  Should  the  interarytenoid  space  be  the  seat  of 
inflammation,  cnur/h  will  be  the  prominent  .aymptom.  The 
cough  may  have  a  clear  tone  ana  the  voice  be  almost  free 
from  hoiirsencss.  In  many  of  the  so-called  dry  coughs  at- 
tributed to  chronic  bronchitis,  if  the  interarytenoid  space  i 
(posterior  cornmis^ture)  were  examinetl  laryngoiscopically  it  ' 
would  be  found  to  be  the  seat  of  inflammatory  thickening. 
HiKtrsenegs  is  more  or  leas  prominent  according  to  the  amount 
of  thickening  of  the  vocal  uonls  and  impaired  action  of  the 
laryngeal  muscles.  (Edema  and  Itemorrkagc  are  more  apt  to 
occur  in  laryngitis  of  singers  and  public  speakers  than  in  per- 
is—e.vo. 
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sons  of  other  callings.  This  is  perhaps  due  in  part  to  exces- 
sive use  of  the  voice  after  the  inflammatory  process  is  estab- 
lished. 

Age  also  modiflcs  the  symptoms^  as  in  children  there  is  a 
greater  tendency  to  sjxisrnodic  closure  of  the  glottis  than  in 
adults.  This  is  especially  true  between  the  ages  of  two  and 
five  years.  This  may  be  accounted  for  in  several  ways,  viz.  : 
at  that  age  there  is  a  predisposition  to  the  spasmodic  action  of 
the  muscles  from  reflex  irritations.  The  larynx  is  much 
smaller  in  the  child  than  in  the  adult,  hence  the  dried  secre- 
tions which  accumulate  during  sleep,  especially  if  the  child  is 
a  mouth-breather,  may  be  sufficient  to  obstruct  the  glottic 
opening.  I  have  observed  in  children  aff*ected  by  lymphoid 
enlargements,  as  postnasal  adenoids  and  hypertrophied  faucial 
and  lingual  tonsils,  that  pseudocroup  commonly  forms  part  of 
the  clinical  history  of  the  early  part  of  their  lives.  This  may  be 
accounted  for  by  the  obstruction  to  the  circulation  afforded  by 
the  lymphoid  masses,  and  by  the  fact  that  nasal  respiration  is 
interfered  with.  The  child's  larynx  is  thus  subjected  to  dry 
and  irritating  air  which  lowers  the  vital  resistance  of  the  laryn- 
geal tissues  and  renders  the  secretions  abnormally  heavy  and 
tenacious. 

The  constitutional  symptoms  are  about  the  same  as  those  in 
acute  rhinitis  and  need  not  be  detailed  here. 

Acute  catarrhal  laryngitis — ^laryngeal  image :  Great  varia- 
tion will  occur  in  the  laryngeal  image  according  to  the  par- 
ticular lociition  of  the  inflammation,  the  age  of  the  patient, 
his  occupation,  and  the  stage  of  the  disease. 

Small  areas  or  the  whole  membrane  may  be  slightly  thick- 
ened or  red,  the  cords  may  remain  a  whitish-yellow,  being 
little  or  not  at  all  thickened ;  or  they  may  be  quite  red  and 
swollen.  At  the  onset  the  membrane  is  dry,  but  at  the  end 
of  twenty-four  hours  a  glairy  mucous  secretion  is  present.  In 
some  cases  after  a  few  davs  the  secretion  may  assume  a  muco- 
purulent  character.     The  mucous  membrane,  which  at  first 

1)rcsented  an  evenly  red  and  swollen  appearance,  may  in  the 
ater  stages  present  patches  of  softened  and  desquamated  epi- 
thelium. The  submucous  tissues  may  also  be  broken  down 
beneath  these  spots.  The  ventricular  bands  may  be  so  swollen 
that  they  overlap  the  true  cords  and  interfere  with  phonation. 
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FroESoaiB:  Rest  and  (he  proper  hygienic  surmundinge,  if 
coinplie<]  witli  at  an  early  stage,  will  iu  most  ca^cH  eflect  a 
spontanuoUB  cure. 

Acute  cat&rThal  laryngitis — treatment :  The  jiatient  should 
be  positively  instructeii  not  to  wsc  his  voice  even  in  a  whisper 
for  a  [KfriiKl  of  forty-eight  lioiirs.  All  coninmnicatiuns  should 
Ik-  made  by  signs  or  in  writing,  and  he  should  be  confined 
within  the  house  where  the  temperature  is  maintained  at 
about  65°  to  70°  F,  He  should  be  not  only  conBned  to  the 
house,  but  within  a  certain  room  of  the  house,  in  which  the 
atmosphere  is  kept  heavily  laden  with  moisture  from  boiling 
water.  He  should  be  taught  that  absolute  relaxation  of  the 
vocal  apjiaratus,  and,  indeed,  the  whole  biMiy,  will  aid  materi- 
ally in  restoring  his  voice  U>  perfect  condition  within  a  very 
short  time. 

In  adilition  to  the  foregoing  renuirenients,  he  should  wear 
a  wet  compress,  made  of  a  small  piece  of  folded  linen,  on  his 
neck  over  the  larynx.  The  compress  should  lie  held  in  place 
by  a  band  of  Hannel  a  little  wider  than  the  compress  and 
long  enough  to  go  twice  about  the  neck.  The  (!omi)resseH 
should  l)e  wet  in  cold  water  every  four  or  five  hours,  squepEed 
slightly  to  avoid  dripping,  and  applied  as  aWve  described. 
Twice  a  day  they  should  be  moislcned  in  the  following 
solution : 

^.  Tr,  iodin.,  5ss; 

Glycerin.,  3'v ; 

Aquto,  q.  s.  ad  Siv.^M. 

8ig,  Use  twice  daily  to  wet  compress. 

Four  or  five  J-grain  doses  of  calomel  should  be  given  at 
intervals  of  two  h(nirs,  after  which  free  purgation  should  be 
prwluccd  by  the  adminii^tration  of  a  full  dose  of  Glauber  or 
Kpsom  salts. 

If  the  above  cimditions  are  not  complied  with,  the  disease 
may  run  a  course  covering  from  one  to  three  weeks  and  render 
the  patient  very  liable  to  subsequent  attacks,  if  not  to  per- 
manent chronic  laryngitis. 

As  violent  coughing  aggravates  the  inflammatinn,  it  should 
be  allayed  by  the  administration  of  small  doses  of  morphine 
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or  codeine.  Sliould  tlie  secretions  be  veir  heavy  anil  tei 
cious,  the  admiaistnition  of  y^  grain  of  piUicarpine  with  > 
mtniite  doses  of  antimony  and  ipecac  h  adviaanle. 

Should   it   be  thought   necessary  to  produce  em«>8i8, 
drachm  of  sodium  chloride  in  a  half  tutnbler  of  water,  fd| 
1ow(h1   by  a  copious  drink  of  hot  water,  will  produce 
desired  effect  with  the  least  |M)Bsible  harm. 

If  there  is  considerable  tenderness  over  the  lairnx, 
parts  should  be  massaged  freely  with  camphorated  oil. 

Singers  and  public  speakers,  and  others  who  specially  pri 
their  voice,  should  make  an  auniial  visit  to  the  sea  or  mom 
tains  for  the  benelit  to  be  derived  fi-om  the  pure  air,  rest,  a 
change  of  environment.  All  patients  should  be  instnict^  a 
to  the  necessity  of  protecting  the  feet  from  wet  and  cold  hy 
wearing  heavy  boots.  A  cold  sponge-bath,  followed  by  vigor- 
ous friction,  should  be  indulged  in  every  morning.  In  thin 
way  fhe  activity  of  the  skin  will  be  maintained  and  the  prob- 
ability of  future  attat^ks  be  verj'  much  lessened. 

Other  remedicHof  more  or  less  value  may  be  used  according 
to  the  indications  in  the  individual  case.  In  the  pseudo-croup 
type  the  patient  should  be  put  into  a  ^'arm  l>ath  and  cold 
douches  applied  to  the  spinal  region.  The  baths  shouM  be 
continued  for  about  ten  minutes.  One  teaspoonful  of  tJie  com- 
pound tincture  of  benzoin  in  one-half  pint  of  boiling  water 
may  be  used  at  Intervals  of  from  two  to  tliree  hours  as  a  steam 
inhateut  to  relieve  eongh  and  irritability.  Bland  sprays  of 
oil  containing  small  quantities  of  the  oil  of  pine-needles  a  * 
the  oil  of  tar  are  of  some  value.  Kyle  i-ejmrta  favorably 
the  use  of  dilute  nitric  acid  in  five-  to  ten-drop  i" 
every  half-hour  for  three  doses,  as  a  means  of  relief  for 
who  are  compelled  to  use  their  voices.  The  cold  water 
ice-bag  applied  over  the  neck  in  the  early  stages  oflen 
lieves  the  distressing  symptoms. 

The  Bnrgical  treatment:  Should  there  l>c  mo<1enite  ixdi 
of  the  epiglottis  or  mucosa  of  the  larynx,  they  should  be  freely 
scarifiecf  with  a  Tobold  conccaletl  laryngeal  lancet  (Fig.  141). 
There  is  little  danger  of  serious  hemorrhage  from  this  proce<l- 
nre,  a.s  the  imrts  ai-e  filled  with  serous  fluid  rather  than  bloutl. 
Scarification  should  be  folluwetl  by  an  application  of  mild 
astringents,  as  the  glycerite  of  tannin.    Tins  form  of  astriu- 
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suffocation,  intuhation  or   tracheotomy  may  he  inclicate<]   to 

lirevont  n  fiital  issue. 

Laryngitis  Symptomatic  of  ConstitntioQal  Diseases. 

Erysipelas:  In  llie  early  stages  it  resembles  simple  a<!Ut« 
laryngitis.  Later  it  extends  to  adjacent  parts,  sometimes 
even  involving  the  face.  Other  exposed  ]>ersons  may  become 
similarly  affected,  and  finally  a  bacteriologic  examination  will 
reveal  the  characteristic  germs  of  erysii>eTas.  In  the  severer 
tyiws  the  larynx  may  be  affected  by  a  phlyctenular  or  even  a 
horjwtic  eruption.     Rarely  gangrenous  areas  develop. 

Measles:  Usnally  there  is  a  mild  profuse  redness  with 
hoarseness  and  aphonia.  A  careful  larj'ngoscopic  examina- 
tion will  show  the  c  ha  factor  iatio  rash  and  swollen  follicles. 
Should  the  voice  l>e  used  in  crying  or  talking  there  may  be 
frictional  erosions.  There  is  nsually  a  barking  cough,  wliich 
in  a  few  days  is  followed  by  dysphouia. 

The  trealment  should  consist  of  a  massage  of  mercurial 
ointment  over  the  hirj-nx,  wet  compresses,  and  cathartics. 
In  rare  cases  it  may  be  necessary  to  resort  to  tracheotomy. 

Scarlet  fever :  Ijiiryngitisisletw  frequent  in  this  disease,  and 
is  attended  by  no  symptoms  of  especial  importance. 

Smallpox:  Small  wliilish  ]iroiiiii]ences  comjrased  of  necrotic 
areas  •>['  cpithelinni,  nudcr  which  Ihcre  is  a  small  amount  of 
pus,  form  the  chief  ohjeetive  symptom. 
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Tsrplioid  fever :  There  is  a  deposit  of  specific  bacilli,  typhoid 
infiltration^  and  ulceration  of  the  mucosa.  The  edge  of  the 
epiglottis  is  subject  to  erosions  which  may  leave  scars.  They 
may  in  time  produce  laryngeal  stenosis. 

Influenza :  The  whole  respiratory  tract  is  involved.  The 
interarytenoid  mucosa  is  especially  prone  to  involvement, 
which  accounts  for  the  dry  barking  cough  so  common  in  this 
disease.  It  so  nearly  resembles  whooping-cough  that  a  mis- 
taken diagnosis  is  often  made.  Larj'ngeal  hemorrhage  may 
occur.  The  true  vocal  cords  may  l)ecome  erwled.  Although 
the  disease  is  quite  active,  abscess-formation  is  rare. 

Whooping-cough :  The  anterior  surface  of  the  posterior  wall 
of  the  pharynx  and  larynx  are  red  and  slightly  swollen,  hence 
the  constant  source  of  irritation  which  expresses  itself  in  the 
form  of  a  series  of  spasmodic  coughs.  The  secretion  is  scanty 
and  difficult  to  remove.  Ecchymosis  and  hematoma  are 
sometimes  found  in  the  submucous  tissue.  Local  trecUment  is 
of  little  value. 

Rheumatism :  There  is  violent  pain  in  the  arytenoid  and 
other  cartilages.  The  arytenoid  cartilages  are  restricted  in 
their  movements,  hence  vocaliziition  is  more  or  less  interfered 
with.  There  is  swelling  of  the  mucous  membrane  covering 
the  cartilages.  The  presence  of  pain,  the  restricted  use  of  the 
muscles  of  adduction  and  abduction,  and  pain  and  swelling  over 
the  arytenoids  form  a  group  of  symptoms  which  should  not 
be  mistaken  for  true  paralysis. 

Typhus  fever:  I^aryngeal  inflammation  sometimes  occurs, 
and  may  be  quite  dangerous.  The  membrane  is  bright  red  or 
dark  and  velvety,  and  covered  with  a  sticky  mucopus.  Deep 
ulceration  may  expose  the  ciirtilages. 

Miasmatic  epiglottitis :  Marked  oedema,  dysphagia,  odonto- 
phagia,  and  dyspna^a  are  the  chief  symptoms.  The  disease  is 
usually  found  among  people  living  in  salt  marshes. 

Malarial  poisoning,  characterized  by  intermittent  fever, 
hoarseness,  redness,  wdema,  and  dyspncea,  has  been  observed 
and  re|x)rte(l.  Should  the  glottis  be  markedly  opdematous  it 
should  be  scarified,  and  cold  compresses  applied  to  the  neck. 
Iced  astringent  sprays  should  be  thrown  into  the  larynx. 
The  usual  antimalarial  treatment  should  be  faithfully  carried 
out. 
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LaxyngistRMs  Stridulus. 

Etiology:  Tliis  is  a  disease  characterized  by  spa^m  of  the 
glottis,  accompanied  hy  fltridor.  Disease  of  the  larynx  and 
trachea,  wiietJier  it  be  inflammatorv  op  non-inflaminatory  in 
character,  predisposes  to  this  coutlition.  Many  cases  have 
been  noted  in  which  intestinal  disunlcr  sccnis  to  be  the  only 
assignable  cause.  Likewise  tlie  phenomena  occurring  during 
dentition  in  early  childhcxKl  holds  a  close  relation  to  the  dis- 
ease. UicketA,  neuroses,  faucial  disease  or  tumor,  nasopharyn- 
geal adenoids,  uterine  disease,  the  uric-acid  diathesis,  elongated 
uvula,  and  necrosis  of  the  vertebrae,  may,  through  circulatory 
changes  and  reflex  irritations,  cause  laryngismus  stridulus, 
Prt?ssure  uj>on  the  pneumogastric  or  spinal  accessory  nerves 
may  bring  about  very  serious  coiiaequenees. 

The  prognosli  may  be  quite  grave,  while  in  other  cases  the 
danger  is  remote.  The  treatment,  however,  should  always  be 
pri^mptly  and  vigorously  prosecuted,  and  in  the  interval  be- 
tween attacks  the  s|>ecial  causes  be  sought  for  and  removed 
if  p'issiblc.     One  attiick  is  quite  apt  t*)  be  followed  bv  olhers. 

LaTTngismus  atridolns — tie&tm«nt:  The  first  consideration 
should  be  tlic  pnimpt  relief  from  the  spa.smodic  seizure.  The 
child  should  have  cold  water  splashed  on  his  spine  and  hot 
water  on  the  nape  of  the  neck.  The  tongue  should  l>e  seized 
with  a  napkin  and  pulle<l  upon  rhythmically  one-fourth  as 
many  times  as  there  are  pulse-beats,  in  order  to  excite  the  respi- 
ratory centres.  If  the  spasm  is  not  sjieetlily  relieved,  the 
larynx  should  be  examined  for  foreign  t>odies  or  other  souroea 
of  irritation.  The  administration  of  from  five  to  ten  dro(w 
of  ether  will  sometimes  afford  prompt  relief.  The  mucous 
secretions  should  be  removed  with  the  finger  or  prolong.  The 
administration  of  oxygen  under  pressure  is  attended  with 
verj'  favorable  results,  as  asphyxia  is  imminent.  After  a  warm 
bath  of  ten  minutes'  duration,  the  child  should  be  wrappe<1  in 
a  warm  blanket  and  wiped  dry  with  a  towel  introduced  within 
the  blanket.  After  the  acute  attack  lias  subsided  the  patient 
should  be  carefully  examine<l  for  iKHitna.sal  adenoids  or  en- 
larged faucial  and  lingual  tonsils.  Indeed,  the  entire  system 
should  be  subjected  to  a  most  careful  examination  by  the  best 
practitioners  and  specialists   available.     This  is  justified  on 
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account   of  the   probable    return    of    the   dis 
senous  nature  of  its  causes. 


Traumatic  Laryngitis. 

Etiology :  There  is  no  differenec  bi'tween  this  form  of  lar^ 
gitis  and  the  usual  acute  type,  except  its  etiology.     As  ita^ 
name  implies,  it  is  due  to  some  form  of  external  injunk-,  as 
attemptea  suicide  by  cutting  the  throat;   violent   contusion 
from  some  external  source;  accidental  or  intentional  swallow- 
ing of  caustic  fluids;  the  inhalation  of  irritating  gases  i 
vapors;  or  to  meddlesome  or  awkward  topical  treatment. 
due  to  scalds  or  caustic  fluids  the  adjacent  tissues  will  be  i 
volved,  and  dysphagia  lie  a  prominent  symptom. 

Treatment :  It'  there  is  sunicicnt  isdema  to  cau8e  stenosis  c 
the    larynx,   scarification,   intubation,   or  tracheotomy 
become  necessary. 


Acute  Epiglottitis. 

Occurrence :  This  condition  is  usually  associated  with  itk 
flaniniation  of  the  adjacent  tissues.     The  lingual  tonsils  a 
most  often  sinuiltaneonsly  inflamed. 

The  treatment  is  as  given  for  acute  laryngitis.     Here,  as 
laryngitis,  it  is  quite  important  that  the  nasal  and  pontn; 
spaces   should  be   freeil   from  obstruction  or  other  diseased 
condition  that  interferes  with  their  respiratory  functions. 


Membranous    Laryngitis   (Membranous   Croup   and  Exnda-< 
tive  LoTTngitis). 

Definition:  This  is  a  form  of  membranous  laryngiti 
caused  by  the  Klebs-Loffler  bacillus.     It   is  not  infectioi 
and  therefore  is  never  an  epidemic  disease. 

Etiology:  It  is  usually  ]ircceded  by  an  exudate  upon  the 
fauces.  If  the  exudate  is  upon  the  surface  of  the  tonsils  it  is 
more  apt  to  cause  niemliranous  la         -  -    ■ 
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the  process.  Sanitur^'  and  hygienic  conditions  have  more  or 
li'ss  to  do  with  the  oausation.  Improper  clothing  and  living 
in  (lamp,  cold  rooms  are  especially  fruitful  of  this  type  of 
inflnmniation. 

There  has  been  considerable  controversy  as  to  whether 
membranous  laryngitis  is  not  always  n  true  diphtheria.  The 
Klcbs-Loffler  bacillus  is  sometimes  fonnd  in  the  false  mem- 
brane, while  the  clinical  history  of  the  case  presents  none  of 
the  characteristic  signs  of  diphtheria.  On  the  other  hand,  the 
membrane  is  sometimes  fonnd  to  be  entirely  free  from  diph- 
theritic bacilli,  while  profound  toxo^mia  is  present.  We 
are  hardly  prepared  to  make  a  positive  differentiation  lietween 
the  two  dii^eascs,  and  yet,  for  clinical  purposes,  it  seems  well 
to  desorilie  them  sejMirately, 

Membranous  lar7ng:itis — pathology :  At  the  onset  the  mem- 
brane is  hypenemic  and  slightly  swollen,  as  in  an  acute 
catarrhal  prmiess.  At  the  end  of  eighteen  lo  twenty-four 
hours  the  exudate  begins  to  coagulate  upon  the  surface,  the 
rapidly  proliferating  epithelium  and  leiiKK^ytes  being  entangled 
within  its  nicahes.  The  psuedomcmbrane  thus  formed 
iisuidly  involves  only  the  epitnelial  layer,  the  submucous  tis- 
sue being  una&ected.  Ocwisionally,  however,  the  submucous 
tissue  breaks  down,  but  this  is  prolrably  due  to  interference 
with  the  circulation  of  the  jtarts  rather  than  to  an  extension 
of  the  plastic  exudate  beneath  the  epithelium.  The  exudate 
is  usually  above  the  glottis,  and  after  it  is  well  developed,  is 
situated  mostly  on  the  true  cords.  As  it  travels  downward 
from  the  fiiuces  it  attacks  the  epiglottis  and  ventricular  bands 
before  reaching  the  true  conls. 

Membranous  larjmgitis — symptoms:  The  febrile  movement 
usually  begins  with  a  chilly  sensation  or  a  distinct  chill, 
the  temperature  ranging  from  100°  t«  104°  F.,  the  pulse  being 
full  iiiid  bounding.  Anorexia  and  restlessness  are  early  mani- 
festations. It  may  thus  be  seen  that  the  febrile  movement  is 
quite  different  from  that  of  simple  catarrhal  laryngitis,  assum- 
ing more  nearly  that  of  true  diphtheria,  although  the  temper- 
ature may  range  even  higher.  The  jiatient  complains  of  the 
throat  feeling  stiff  and  sore,  especially  npon  d^lutition.  The 
pains  radiate  fr«im  the  larynx  toward  the  ears.  The  tempera- 
ture-index does  not  change  materially  during  the  first  twenty- 
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fourto  forty-eight  hours,  but  as  the  larynx  becomes  covered  with 
the  membrane,  it  rises  one  or  two  degrees.  The  voice  is  quite 
characteristic,  having  a  metallic  ring  or  bark  uix>n  cougliing 
or  attempted  vocalization,  and  may  become  completely  aphonic. 
This  symptom  will  vary  with  the  amount  and  location  of  the 
false  membrane  and  with  the  degree  of  muscular  imimirment. 
Dyspnoea  is  present  in  proportion  to  the  amount  of  laryngeal 
stenosis,  and  is  lK)th  inspiratory  and  expiratory.  It  is  at- 
tended by  the  usual  signs,  as  cyanosis,  supraclavicular  depres- 
sion, anxious  expression  of  countenance,  extreme  restlessness, 
and  dilated  nostrils.  It  is  progressive  until  death  ensues  or 
the  membrane  is  thrown  off.  The  membrane  may  re-form, 
henc^  extreme  care  should  be  observed  until  convalescence  is 
well  established.  The  natural  course  of  the  disease  is  from 
three  to  six  days,  the  larynx  Ixjing  invaded  about  the  second 
or  fourth  day,  when  the  suffoc*ativ^e  symptoms  appear.  The 
presence  of  albumin  in  the  urine  is  not  significant  of  true 
diphtheria,  as  it  may  be  found  in  simple  follicular  inflamma- 
tion of  the  tonsils.  The  same  may  be  said  of  paralysis  of  the 
palatine  muscles. 

Membranous  laryngitis — diagnosis :  The  only  disease  with 
which  it  may  well  he  confounded  is  diphtheria;  and  as  the 
prt»sence  or  absence  of  the  Klobs-I/>ffler  bacillus  does  not  af- 
ford a  |H)sitive  means  of  diagnosis,  it  is  well  to  give  the  patient 
the  benefit  of  the  doubt  and  treat  him  as  for  diphtheria. 
Bacteriologic  examination  of  the  secretion  and  fragments  of 
the  membrane  should  be  made  early  in  the  disease,  but  failure 
to  find  them  should  not  be  taken  as  sufficient  data  uiK)n  which 
to  disc4ird  diphtheritic  treatment. 

Membranous  laryngitis — ^treatment :  In  the  early  stages  of 
the  disejise,  before  the  formation  of  cn)upous  membrane,  cold 
applied  to  the  outside  of  the  neck  will  sometimes  abort  the 
dis<?ase.  It  may  be  applied  by  means  of  a  long,  narrow  ice- 
bag  partially  filled  with  cracked  ice,  or  by  means  of  a  loiter 
coil  made  of  lead  tubing  so  bent  as  to  conform  to  the  shape 
of  the  neck.  If  the  ice-bag  is  used,  it  should  be  wrapped 
with  a  piece  of  thin  muslin,  and  should  be  refilled  every  hour. 
If  the  Leiter  coil  is  used,  it  should  be  connected  by  means  of 
a  siphon  tube  with  a  basin  of  ice  water  placed  on  a  higher 
level  than  that  of  the  patient.      In  this  way  the  neck  is  sub- 
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jected  to  tlie  actioD  of  the  continuous  current  of  oold  water. 
Heat  may  be  u^cd  by  cither  of  tbe  above  methods,  but  in 
urdiimrily  less  eHicacious  tlian  cold. 

The  tttmoitphere  of  tkt  room  should  l>e  kept  at  a  tempera- 
ture of  about  76"  F.  and  surcharged  with  lime  vapor.  A 
good  method  of  administering  lime  vapor  is  to  slack  a 
iKiund  or  two  of  lime  in  a  vessel  of  water  by  tho  side  of  the 
bed,  a  tem|>orary  tent,  made  of  a  sheet,  being  so  held  as  ta 
cover  the  child  and  lime-veseel.  The  child  should  be  thus 
coniiwllw!  to  inhale  the  vapor  of  the  lime  for  ten  miimtes,  at 
intervals  of  one  to  three  hours.  The  particles  of  lime  loosen 
the  psendomenibrnne  and  bring  tho  disease  to  a  speedy  and 
favorable  termination.  If  time  is  not  available,  the  air  of  the 
room  should  be  surchui^ed  with  steam  from  boiling  water  to 
which  have  been  added  carbonate  of  sodium  and  spirit  of  tur- 

Itentine,  Steam  may  also  be  admini»tere<l  directly  to  the  child 
ly  means  of  an  attimizer  jihiced  on  a  stand  by  the  side  of  the 
b«l.  These  and  other  remedies,  as  the  compound  tincture  of 
beuKoin,  creosote,  oil  of  piue-necdles,  oil  of  eucalyptus,  and 
thehenzoateof  sodium,  may  lie  thus  administered  for  the  relief 
of  cough  and  the  tliick,  tenacious  secretion. 

Intetiwl  mctlication  I  In  this,  as  in  exudative  inflammation 
of  the  tonsils,  the  mixture  containing  two  parts  of  the  tinct- 
ure of  chloride  of  iron  and  eight  jiarta  of  glycerin  should 
Ik?  given  in  half-drachm  doses  every  two  hours  to  a  child  five 
years  old.  The  iron  thus  administered  will  not  disorder  the 
stomach,  but  will  act  as  a  local  astringent,  and  in  some  way 
so  modify  tlic  blood  as  to  restrict  its  tendency  to  form  the 

Elastic  exudate.  Calomel  should  be  administered  every  two 
ours  in  one-  or  two-grain  doses  until  the  stools  arc  marked 
by  a  greenish  color,  after  which  it  should  be  given  three  or 
four  times  daily.  In  this  way  from  twenty  to  forty  grains 
of  calomel  may  be  administered  without  pro(hicing  any  dele- 
terious effects,  but,  on  the  contrary,  producing  very  favorable 
ones.  After  the  stools  show  the  greenish  color  a  mild  saline 
purgative  should  be  administered  once  daily  until  convales- 
cence is  established. 

Slionid  laryngeal  stenosis  become  so  marked  as  to  prothice 
profound  dys[>n(ea  and  cyanosis,  either  intubation  or  Iracht- 
otomy  should  be  immediately  performed. 
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PerichondritiB. 

Deflnitioii:  Tliis  is  an  iiiftaiiiinntioii  of  the  laryngeal  carti-l 
Iflges  which  may  Im;  character izefl  by  ossification,  liy|>ertrop)iy^l 
fibrous  thickening,  ulceration,  or  abscess. 

Etiology :  It  is  usually  due  to  syphilis,  tuborculosis,  s^tecifio 
fevers,  rheumatism,  and  tmunmtisni.  Childreu  and  youog 
aduUs-are  rarely  afiected,  it  being  most  common  aft«r  middle 
life.     Men  are  more  often  aftbcted  than  women. 

PerichondritiB — pathology ;  In  the  early  stages  there  are  the 
usual  inflammatory  changes,  which  finally  terminate  in  ossifica- 
tion, hypertrophy,  hyperplasia,  ulceration,  or  abscess.  Some- 
times the  opening  of  Ilie  ulcer  into  the  cavity  of  the  laryox  is 
3uite  small,  while  the  tissues  beneath  are  undermined  in  all 
irections  for  quite  a  distance.  The  amount  of  damage  done 
cannot  always  be  estimated  by  the  apiwrent  size  of  the  ulcer- 
ous opening.  In  all  cases  the  muBcntar  movements  of  the 
larynx  are  interfered  with  l)olh  on  account  of  the  articular 
changes,  and  tlie  iliungo)^  within  the  muscles  themselves. 

PerichoadrltiB — srniptoinB :  The  acute  stage  is  ushered  in 
with  a  febrile  movement  as  in  acute  simple  catarrhal  laryn- 
gitis. There  are  chilly  sensations,  malaise,  headaclie,  loss  uf 
appetite,  pains  in  the  bones,  and  a  temperature  of  100"  to  101* 
F.  The  vocal  functions  are  impaired  according  to  the  decree 
and  location  of  the  infiammatiou. 

I  n  the  syphilitic  type  there  are  marked  tenderness  and  pain 
upon  pressure.  If  the  cricoid  cartilage  is  involved,  the  peri- 
ehondrium  may  be  distended  inward,  closing  the  lumen  of  the 
larynx,  thereby  prtHlucing  dyspncea.  When  the  jinsterior  part 
of  the  carlilaginons  box  is  inflamed,  dysphagia  becomes  a 
prominent  symptom  on  account  of  the  close  proximity  to  the 
ivsophagus.  Important  laryngeal  mnselcs  raav  l>ec<tme  in-  , 
filtrated,  and  the  voice  impaired  or  lost.  Sfiould  one  of 
the  arytenoid  cartilages  be  die  seat  of  inflammatitm,  laryn- 
goscopic  examination  would  show  a  onesided .  tumefaction. 
This  is  a  common  location  in  tul>ercular  perichomlritis,  the 
voice  becoming  hoarse  and  low  in  pitch.  W'hcii  the  thyroid 
is  involved  the  voice  becomes  hoarh^-  or  aphonic,  and  the 
respinition  dyspnific.  As  the  cinglottis  is  a  tihrocartilage,  it 
ia  rarely  the  seat  of  |)eri chondritis.     When  the  perichondritis 
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aasumes  the  ulcerative  form  there  i»  a  tendency  to  the  forma- 
tion of  a  ti^ititlotis  opening  outward  through  the  tissues  of  the 
iR'ck,  or  internally  into  the  lurynx  or  adjacent  tissues.  The 
nwnitic  cartilage  is  exfoliated  through  the  tistnla  thus  formed. 

LaryiiEeal  perichondritiB — prognosis:  The  course  is  usually 
a  chronic  one,  aud  may  lead  to  dt-ath  hy  suffocation.     In  the 
acute  type  the  attack  is  sudden  and  life  may  be  threatened  ■ 
within  a  few  hours.     The  pr(^asi«  b  more  or  less  affected  ] 
hy  the  constitutional  dyecrasia  cansing  the  disease. 

Perichondritis — treatment :  The  treatment  should  be  varied  \ 
awordinfj  to  the  etiology  of  the  particular  case.     In  a  general  j 
way  it  may  be  naiil  that  antipliloglstic  measures  should  be  J 
in^tituteil,  as   cold   auplimtioiis,  Icct^hing.  wet  cupping,  etc.  | 
If   thcit!   is  a   sluggisti    portal   circulation,  calomel   should  j 
be   admin i.stei'ed  until  catlmrsis  is  prmluced,  when  a  saline  \ 
draught  should  be  given.     In  the  syphilitic  type  the  iodide  \ 
of  mta'uium  and  other  suitable  reme<lie3  should  be  given. 
Tubercular  inflammation   should  be  treated  by  the  internal  ^ 
administration  of  three-grain  doses  of  earbouate  of  gnaiacol  ' 
every  three  hours.      If  there  are  marked  signs  of  general 
constitutional  disturbance,  codliver-oil  Hhuuld  be  administered 
in  conjunction  with  a  nutritious  diet.     In  the  ulcerative  type 
there  should  Iw  an  attempt  to  stininkt«  nutrition  and  a-ssimi- 
latiou,  hoping  thei-eby  to  arouse  the  reparative  energy  of  the  > 
Mood  and  cellular  tissues.     Rheumatic  inflammations  should   i 
be  treatetl  by  the  administration  of  carbonate  of  guaiaool  and   ' 
antilitbsemio  remedies. 

Where  there  are  ulceration  and  exfoliation  of  the  cartilage 
surgical  interference  may  be  demandetl.     The  exfoliateil  car- 
tilage should  )>e  removed  at  once,  either  tlirough  the  tissues   ' 
of  the  neck  or  through  the  mouth.     Tubercular  ulcers  should  ) 
be  curetted  aud  rul)l>e<l  with  lactic  acid.     If  marked  dyspntca  i 
arise,  intubation  or  tracheotomy  sthould  be  performed. 


Chronic  Catarrhal  Laryngitis. 

Definition:  This  is  superficial  lufiammation  of  the  mucosa, 
charjcterized  by  himrscness  or  aphonia. 

Etiology:  This  disea.sc  is  rarely  primary,  but  is  nearly 
always  secondarj'  to  some  form  of  nasal  disease  or  obstruction. 
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or  t<i  dieeOHe  nf  t\\e  iia-soulmrynx.  It  is  very  imtMirtant  thstl 
this  {>art  of  the  etiology  ))e  well  undenitood,  an  the  priiioifuLl  I 
]>art  of  the  trefttineiit  id  based  upon  it.  Any  condition  of  the  I 
no^  which  iob-rferes  with  the  respiratory  fiinctionii!  will  bring  1 
about  a  lowered  power  of  resiBtaDce  of  the  larj'ng^  mucous  I 
membrane,  thereby  making  it  a  favorable  location  for  catar-  I 
rhal  inflammation.  The  respiratory  functions  of  the  nose  b«ing  I 
lost  or  impaired,  the  inspired  air  passes  to  the  larynx  insuf-  I 
fic-ieutly  warmed,  huniidiHed,  and  filtered,  and  irritates  the  \ 
larynx  and  lower  air-tract  by  overtaxing  its  glandular  and  | 
circulatory  apparatus.  The  conditions  of  the  nose  which  im- 
[lair  its  functions  may  bo  obatnietive,  as  hypertrophic  rhinitis,  I 
cystic  or  polyjioid  degeneration  of  tlie  middle  turbinal,  neo- 

flu^iH,  rhinoliths,  foreign  bmlies,  and  deflection  of  the  septum. 
)iscased  conditions  which  are  not  obstructive,  as  simple  dry 
catarrhal  rhinitis,  atrophic  rhinitiH,  and  oztena,  may  also  impair 
or  destroy  the  respiratory  functions  of  the  nose.     Hence  it  is   , 
im|>ortant  that    intranasal    conditions   should    Ik  carefully  i 
examined  for  when  tn'Ing  to  determine  the  causes  of  clironic  I 
catarrlial  lairngitts,  Insuppurationof  the  posterior  ethmoidal  j 
cells  and  sphenoidal  sinuses  the  pus  dischaiges  over  the  mid-  ] 
die  turbinal  into  the  nasopharynx,  and  droiw  down  upon  the   , 
laryngeal  mucosa,  where  it  acts  as  an  irritant.    It  may  thus 
be   the   chief  cause  of  laryngitis.      Postnawil   catarrh   also 
causes  laryngitis  in  the  sime  way.     Olhcr  i-iuisfs  which  are    | 
more  or  less  responsible  for  chronic  hiryngilis  are  improper    , 
clothing,  unhygienic  environment,  unfavoritble  climatic  con- 
ditions, the  rheumatic  diatliesis,  the  excessive  use  of  alcohol  ] 
and  tobacco,  and  repeated  attacks  of  acute  larj'ngitis.  i 

<Esophagitis  and  eai'tritis  have  been  known  to  cause  chronic  j 
laryngitis.  .Sluggish  circulation  in  the  |>ortal  system  caiiMS  | 
a  hyiwnvmia  of  tlie  up[>i'r  respiratory  trael,  thereby  favoring  1 
the  inflammatory  ])roeeBS. 

Chronic  catarrh&l  laiyngitis — sTmptoms:  The  most  charac-  J 
teristic  symptom  is  the  ap]>earance  of  hoarseness  in  the  mora-  | 
ing  after  very  moderate  nse  of  the  voice.  During  the  day  1 
tlie  voice  may  regain  its  clearness,  hut  soon  relajisea  into  the  ' 
hoarse  condition.  TowanI  evening,  when  the  vital  energies  i 
are  at  a  low  ebb,  tlie  hoarseness  is  especially  marked  and 
annoying.   Public  speaking  is  attended  or  followed  by  hoarse- 
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ness  or  complete  losa  of  voice.  Tde  amount  of  hoarseneas  is 
somewhat  ilependent  upon  changes  in  the  wtather,  Tlie 
[latieiit  complauis  of  a  alight  sore  feeling  in  the  upper  part  of 
the  laryngeal  \mx,  and  will  sometimes  suggest  that  it  is  rheu- 
mntism.  There  is  a  sensation  of  "a  web-like  formation  over 
Uie  vocal  cords,  which,  if  removed,  would  render  the  vole* 
nuit«  clear,"  Tht;  |)uticnt  uucuuHciouHly  attempts  to  remove 
the  imaginary  web  hy  clearing  the  throat.  It  should  bo 
explained  to  him  that  hy  mi  doing  be  gets  no  relief,  but,  on 
the  contrary,  increasew  the  irritation  and  perpetuates  the  laryn- 
gitis. Those  who  have  impairment  of  the  nasal  respiratory 
functions  may  he  markedly  neurotic ;  hence  in  chronic  laryn- 
gitis the  nervous  element  may  he  of  conaidenible  importance, 
and  should  receive  appropriate  treatment.  After  slight  use 
of  the  voice  the  patient  has  a  feeling  of  muscle-tiredness. 
Ul>on  laryngoscopic  examination  the  mucosa  appears  thick- 
ened, sometimes  in  its  whole  surface,  and  at  other  times  in 
limited  areas  only. 

The  foregoing  nymptoms  vary  somewhat  with  the  location 
and  exlenl  tjf  tliickeiiiiig.  If  the  inleiiirytenoid  space  is 
iliickenetl,  a  dry  cough  iu-cixiipaiiirs  ilic  hoarseness. 

Ohronlc  catairbal  luTiigitis — diagnosis  :  Smie  of  the  sj'mp- 
t^inift  of  this  disease  are  common  to  tnl>ereular,  (edematous, 
jiaralytic,  syphilitic,  and    malignant  disease  of  the   larynx. 

(Eilema  of  the  larynx  presents  a  membrane  of  much  the 
same  color,  but  more  swollen,  with  a  history  of  sudden  onset 
and  dyspnoea. 

ParalyniK  of  the  vocal  cords  is  attended  by  inability  to 
move  the  arytenoid  cartilages  and  a  foul-smelling  secretion, 

Tubtj-cular  fwi/ngiti*  prei^ats  an  ashen-colored  membrane, 
with  the  characteristic  history  and  t«nipe  rata  re-index  of  tulier- 
oulosin.  There  is  constant  |>ain  in  the  throat,  which  is  much 
increased  upon  deglutition. 

In  Hyphilitiv  Itiryjtt/ilie  the  history  and  pretence  of  the  dif- 
fiise<l  oeileraa  of  the  larynx,  and  a  favorable  response  to  the 
iodide  of  iKitassium,  render  the  diiferential  diagnosis  com- 
paratively easy. 

In  mtillt/nnnf  iliscfiKe  of  the  larvnx  the  diagnosis  in  the 
early  stage  is  rendcreil  wmiewhat  dilticult  on  account  of  the 
Iat#  appearance  of  glandular  enlargement,  tedema,  and  nlcera- 
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tioii.  A  carefiil  examination  of  tbe  exterior  of  tlic  lai 
will,  however,  reveal  an  enlargement  upon  one  or  both  sii 
wliile  the  breath  gives  a  characteristic  offensive  udor,  wlii 
with  a  liifitory  of  advanced  age,  sharp,  lancinating  {laiiiB, 
laryngeal  hemorrhage,  and  jmralysis  of  tlie  larjngeiil  niiiscIcD 
ui)on  one  or  both  sides,  affords  sutlicieut  data  upon  whicb  tu 
make  a  jKiaitive  liiagnasis. 

The  prognosis  of  cliroiiic  laryngitis,  so  far  as  tho^^-coverv 
of  the  voice  is  concerned,  should  Im.'  guardwl,  as  n  favombre 
termination  depends  very  much  upon  conditions  over  wliidi 
the  phvaician  has  no  control.  If  ibc  coiiU  have  not  hcconie 
markedly  thickened,  and  the  patient  will  submit  to  tbi:>  hiit^i- 
cal  treatment  needed  to  restore  uasiil  rcspiiiition,  and  will  ^ivc 
his  vocal  apparatus  the  needed  rest,  there  is  a  very  ^><.hI 
chance  for  the  restoration  of  his  voice.  Although  the  Itoursi- 
ness  acems  to  be  due  to  a  simple  catarrhal  laryngitis,  the  prog- 
nosis should  be  guarded  if  thore  is  n  family  history  of  tuhcr- 
culosis.  In  many  cases  the  voice  remains  j>ermaMenCly  hoan«p 
in  spite  of  all  forms  of  treatment. 

Oiironic  catairlial  laryngitis — treatment :  Af^er  giving  aflcn- 
tion  to  the  clotliing,  diet,  bowels,  voralion,  and  s[>eciiil  dvs- 
crasiffi,  the  intranasal  disease  should  receive  appropriat*' 
treatment.  The  nervous  phenomena  should  also  he  miHliJii 
by  the  administration  of  the  bromide  of  [lotassium,  or  fii 
grain  doses  of  chloral  tiydratc  three  times  a  day.  Xa 
pafivitire  treatment  in  the  form  of  astringent  inlialante 
atomized  fluids,  ciint;iiiiiii;r  I't'Oi^niM,  vi]  of  pirie-needles,  eucfr^ 
lyptus,  and  camphoi-,  >iioolil  !«■  ll^l■^l  to  ullny  eoui^h.  sense  of 
irritation,  and  cobwi'l>  M'n-ulii'ti  in  iln-  l:inii.\.  /.••ml  point- 
ing, spraying,  or  nebula?,  with  ten-  to  tHeiity-^:i-:iiu  .■dilutions  of 
the  mineral  astringents,  as  the  nitrate  of  silver,  siilphiite 
copper,  and  chloride  of  zinc,  exert  a  favorable  iiiHui- 
the  progress  nf  the  disease.  The  tenacious  .^erntions  may 
eomewhat  thinned  by  the  administration  of  five-j^r 
the  benzoate  of  sodium  three  times  a  day.  Shoiili 
be  dry,  the  administration  of  the  enni|)oun(l  wine  <>f  irmir 
which  is  composed  of  iodine,  grain  I,  plKisplniniw,  grain  j-Jj, 
bromine,  grain  |,  in  sherry  wine,  will  stimidatt'  the  glandular 
activity,  tliereby  affording  much  comfort  tu  the  jialivnl.  The 
application  of  a  compress  moiateued  with  a  solution  composed 
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of  iodine,  1  drachm,  glycerin,  4  draclmis,  and  water  eutli- 
cJGnt  Ui  make  3  ounces,  exerts  a  very  fuvurahle  influence. 
Thi!  iii^>,  or  at  least  the  abuse,  of  alcoliol  and  tobacco  sliould 
be  iuterdicted. 

To  rectipituiale,  the  larynx  sliould  be  given  a  real,  tlie  naso- 
pliaryngeal  disease  removed,  distressing  symptoms  judliated 
by  ihf  [n-oj^r  use  of  local  remedies,  iiorvous  symptoms  and 
ciiiistitiitioiiat  disorders  corrected,  and,  most  important  of  all, 
oliKtnu'tive  anil  diseased  conditions  of  the  nose  sliould  be 
r.idii-ally  correttctl. 


Follicular  Laryngitis. 

Definition;  This  is  a  ty|X!  of  chronic  catarrhal  liiryngilis 
in  mIui'Ii  tlicre  is  hypcrtn>pliy  of  tlic  aciiiotubulur  glaiiils  and 
ttic  lymphoid  tissue  of  the  laryngeal  mucosa. 

Occurrence  ;  The  fon<lition  is  comparatively  rare,  and  it  is 
(|iiiti'  siniihir  to  folliculiir  [)haryngitis.  It  is  most  common  in 
thi>sc  who  make  a  pi-ofessional  use  of  the  voice,  and  it  hits 
<iftcn  Iwcn  uillc<l  "  preachers'  laryngitis." 

Treatment :  The  administration  of  small  doses  of  the  syrup 
of  the  irwiide  of  iron  or  the  compound  iodine  wine  stimulates 
the  mucous  glaniU,  thus  relieving  the  cwngcstion  and  thinning 
the  secretions.  The  patient  should  be  taught  the  i)ro[)er  use 
of  the  vocal  apparatus  and  cautioned  against  its  abuse,  ' 


Laryngitis  Sicca. 

Etiology :  This  contlition  is  one  which  is  usually  sit-onilary 
to  some  disease  of  the  nose  or  pharynx.  Atrophic  rhinitis  is 
the  most  common  cause.  Deflection  of  the  septum,  tumors, 
ridges,  and  spurs  may  also  cause  it.  Dry  laryngitis  is  more 
enrnmou  in  females.  A  dry  phar)ngitis  may  also  be  asso- 
ciatL'd  with  Ian  iigitis  sicca. 

Laryngitis  dcca — symptoms:  During  waking  hours  the 
movements  of  the  vocal  apjiaratus  keep  the  crnsls  from  accu- 
mulating, hence  the  sympt*>ms  are  comjaratively  slight.  On 
waking  of  mornings  there  is  more  or  less  loss  of  voice  on 
account  of  the  presence  of  the  crusts  and  inspissated  mucus. 

39.— Efe. 
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If  the  crusts  are  large,  there  may  be  pronounced  dyspnoea. 
Their  ])rescnee  causes  a  sense  of  irritation  and  cough.  Uix)n 
insj>ection  with  the  laryngoscopicmirror  greenish-yellow  crusts 
may  be  seen  IkjIow  the  cords,  although  they  are  occasionally 
above  the  cords.  The  breath  is  fetid  upon  oral  exhalation. 
It  is  necessary  to  make  a  distinction  between  oral  and  nasal 
exhalation,  as  the  nose  imixarts  its  fetid  odor  in  nasal  ex- 
halation. Sometimes  there  arc  erosions  of  the  mucosa  under 
the  crusts ;  hence  when  the  crusts  are  expelled  by  coughing 
there  may  be  slight  hemorrhage. 

Prognosis  depends  largely  ui)on  the  curability  of  the  nasal 
and  pharyngeal  dist»ases  causing  it.  If  the  atrophic  rhinitis 
is  in  the  early  stages,  there  is  a  fair  chance  of  effecting  a  cure  ; 
if,  however,  it  is  well  advanced  the  prognosis  is  bad.  If  it  is 
due  to  defle(!tion,  spurs,  ridges,  or  intranasal  tumors,  the  prog- 
nosis is  good  aft(?r  the  removal  of  such,  provided  that  the 
glandular  elements  are  not  too  badly  diseased.  Pharyngitis 
sicca  is  rather  intractable  to  treatment ;  therefore  a  dry  laryn- 
gitis secondary  to  it  is  also  intractable. 

Larsmgitis  sicca — treatment :  It  is  of  prime  im]K)rtance 
that  the  intranasal  disease  causing  it  should  be  remedied. 
The  atrophic  rhinitis,  septal  abnormalities,  tumors,  etc.,  should 
be  correlated  if  it  is  possible  so  to  do.  Any  diseaseil  condi- 
tion of  j)harynx  and  nasopharynx  should  also  receive  appro- 
priate treatment. 

The  local  treatment  of  the  larvnx  should  consist  of  deter- 
gent  sprays  (Dobell's  or  Seller's  solution)  at  intervals  of  three 
or  four  hours.  This  may  be  done  by  the  patient.  The 
physician  should  make  applications  of  astringent  and  slightly 
stinudating  lotions  to  the  larynx.  For  this  purj)ose  weak 
soluticms  of  silver  nitrate,  sul]>hate  of  zinc,  compound 
tincture  of  benzoin,  etc.,  may  be  used.  The  treatment  is 
usually  a  protracted  one. 

The  internal  administration  of  the  iodide  of  potassium  in 
four-grain  doses  three  times  a  day,  or  the  compound  wine  of 
iodine  three  times  a  day  in  plenty  of  water,  will  stimulate  the 
mucous  glands  and  render  the  disease  more  tolerable. 

A  vhaiH/e  of  residence  to  a  climate  with  a  uniformly  humid 
atmosphere  affords  great  comfort. 


I 
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Hjrpertrophic  Laryngitis. 


'BXLoUigy:  This  is  a  cotn)tanitivdy  rare  disease,  and  is  the 
roaiilt  of  prolongeil  over-initritioii  of  the  jiarts  from  persislent 
hy]x;rieinia. 

PatlloloKy:  It  has  been  described  by  some  writers  as  a 
isclernma,  but  a  true  soleroma  is  characterized  bv  au  excess  of 
5brous  tissue,  attendetl  by  ulceration  and  contractiun ;  while 
in  true  hypertrophy  all  the  elements  of  the  mucous  membrane 
are  increaseil  and  there  is  no  tendency  to  eontraction. 

BrniptomB :  The  movements  of  tlie  vocal  conis  are  int«r- 
fereil  with  aamnlin;^  to  the  location  and  degree  of  hypertrophy. 
If  it  is  over  the  aryrcnoid  cartilages,  vocalization  is  imgNiired, 
while  respiration  may  remain  perfectly  free.  Should,  how- 
ever, the  hypertrophy  involve  the  ventricular  liands  to  such  a 
degree  that  they  project  over  the  vocal  cords,  not  only  will 
vocalization  be  impaired,  hut  respiration  as  well.  The  hyper- 
trophic process,  however,  is  located  most  ot^n  iu  the  |>o8terior 
commissure,  where  it  may  be  seen  as  slightly  nodular  or 
gnmular  eminences,  projecting  iipwawi  and  forward  into  the 
chink  of  the  glottis  (Fig.  1.38).  When  in  this  liwation  the  mo- 
tility of  the  conls  is  somewhat  impaired  and  cough  is  a  more 
or  less  prominent  symptom.  ('Es<)phagilis  sometimes  causes 
this  condition  by  an  extension  of  the  iuflummatory  process, 
and  should,  therefore.  Receive  appropriate  treatment. 

The  treatment  of  hniertrophic  laryngitis  is  of  com|»iratively 
little  value.  If  the  hypertrophy  is  excessive,  it  may  be  re- 
moved by  means  of  laryngeal  cutting-forceps  (Fig.  139), 
chromic-acid  applications,  or  the  actual  cautery.  Careful  ex- 
amination should  be  made  for  the  causes  of  the  condition  and 
measures  addressed  to  their  relief,  hoping  thereby  to  arrest  the 
progress. 

(Edematous  Laryngitis  (Phlegrnonons  Laiyngitis;  Sub- 
mucous LarTngitis.) 

Definition :  This  is  a  foi-m  of  laryngitis  attended  by  a  serous 
infiltration  of  the  submucosa  of  the  larynx  and  e}iigIottis. 
Occasionally  the  mucosa  of  the  tnu;hea  imniediat4.>lv  beneath 
the  cords  is  also  involved. 

The  predisposing   cuusts   are  (ft)   a  mild  acute  catarrhal 
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laryngitis;   (6)  raale  sex;   (c)   early  adult   life;    (tl)  general 
debility ;  and  (e)  great  fatigue. 

The  exciting  causes  are  "  colds  " ;  draughts ;  exanthemalous 
fevers  ;  irritating  vapors ;  steam  inhalations ;  foreigo  bodi(^ ; 
syphilitic  or  tubercular  infections;  and  retropfaaryngeol 
abscess. 

While  it  is  usually  found  in  young  adults,  it  occasionally 
occurs  in  infants  and  octogenarians. 

Fathdloffy :  The  inflamniatory  products  of  acute  laryngitis, 
plus  vascular  tuigescence  and  serous  infiltration  of  the  loose 
submucous  tissue,  are  present.  The  parts  most  affected,  there- 
fore, are  the  aryepiglottic  folds,  ventricular  bands,  and  the 
posterior  surface  of  the  epiglottis.  The  cords  are  usually  free 
from  infiltration,  but  are  red  from  vascular  ttmgt'stion.  The 
swelling  is  usually  symmetrical.  During  the  late  stsige  of  the 
disease  there  may  be  pus  formation  in  the  submucous  li.^siie. 

(Edemfttons  laiTsgitis — symptomfl:  It  is  generally  usbenxl 
in  by  chilly  sensations  or  a  distinct  chill.  A  febrile  move- 
ment of  100"  u>  103°  F.  is  established.  Dyspnoea  ininnHliatvly 
follows  the  onset  of  the  fever,  and  it  may  pmgress  gradually 
or  develop  suddenly  until  extreme  distress  and  danger  to  lilb 
are  imminent.  The  voice  is  rough  and  heavy,  while  respiration 
is  difficult.  In  the  beginning  the  obstnietion  to  the  bn-athing 
is  inspiratory.  Later  the  expiratory  eEfort  is  also  obstruc(et). 
Kxtn>iiM>  anxiety  then  becomes  a  prominent  symptom.  The 
dyapno'io  symptoms  last  for  almut  twelve  to  seventy-two  hounu 
Cmigh  is  inooni))lete  and  iucffective.  Deglutition  may  be  difB- 
eult  mid  ilistri'ssing.  The  appearance  of  the  (rdematous  and 
iuHamMl  hiryngi.til  mucctsa  dc|)onds  somewhat  ujwn  the  exciting 
mu«' of  the  disease.  The  peculiar  eruption  of  the  e-xant  hem,  the 
charai't^^T  and  nature  of  the  Ii-aunmtism,  will  modify  tlie  np- 
[H>«rMnce  of  the  iufdinitnl  mucosa.  In  a  general  way  the 
uitillnitetl  and  intlanui]  mucosa  present'^  a  globular  seiui- 
tmusjmrcnt  appt-amncp  with  a  bright-red  circumference. 
The  tiapillariw  of  ihe  epiglollis  arv  injected  and  the  vocal 
winU  »rv  red  and  somewhar  ihickened.  When  the  mem- 
hniHe  Ik'Ii»w  tho  glotti*  (iufruglotlie)  is  uidemiitous,  it  is  still 
more  I>"<1  Ihan  the  oonls. 

Ptofaoala  and  course :  The  ilisiiise  iisimlly  develops  nipii 
and  may  liinl  li>  a  fatal  issue  withiu  a  few  hours.     The  dyt 
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nrpagcncraUyjIiowevcr,  lasts  for  three  or  lour  <Iajs,  Tliodunger 
is  iilmost  always  from  asphyxia.  Otrcasionally  an  ahscess  or 
gangrenous  process  leads  to  a  fatal  termination.  QCdema  of 
the  infraglottic  mucosa  renders  the  pn^osia  vejy  grave. 

(Edematous  laryngitja — treatment:  The  most  importaat 
indication  is  to  overcome  the  dyspnu-a  and  thereby  nvoi<l  suf- 
focation. The  most  efficient  niethoti  of  accomplisliing  this  is 
by  means  of  Tobold's  concealed  laryngeal  lancet  (Fig.  141). 
The  scarification  shonld  be  repeated  three  or  tour  times  a  day  to 
unload  the  serum  from  the  distended  membrane.  Some  benefit 
may  be  derived  from  the  use  of  steam  inhalations  and  pellets 
of  ice  in  the  mouth.  Leeches  applied  over  the  cricothyroid 
membrane,  and  the  ice-bag  or  the  Leiter  coil  applied  continu- 
ously arc  valuable  adjuncts  to  the  treatment.  If  pus  is  present, 
it  should  be  evacuated.  If  the  dyepno'a  is  pmgrcBsive  and 
the  putient  becomes  cyanotic,  tracheotomy  should  he  done. 
It  should  be  done  low  down  on  account  of  the  possibility  of 
there  being  infraglottie  ccderaa.  After  the  tracheotomy-tube 
19  intnMlnced  it  should  l>e  allowed  to  remain  as  long  as  there 
seems  to  be  adema,  as  the  parts  about  the  wound  might 
become  anlematous  in  its  absence  and  n'uder  its  reinlriKluctiou 
difficult  or  impossible. 


(Edema  of  the  Larynx. 

Definition:  Simple  adenia  of  the  larynx  is  unattended  by 
tnie  inflammation  as  is  rt'dematous  laryngitis.  It  is  a  serous 
inlillration  of  the  loose  submucous  tissue  in  the  same  anatom- 
ical rcfiiuns  aflected  in  (edcmntous  laryngitis. 

Etiology :  It  is  usually  due  to  the  same  causes  that  produce 
redema  in  other  [rarts  of  the  l)ody.  Some  form  of  kidney 
disease  is  the  most  common  cause.  Cardiac  weakness  or  in- 
sutticieney,  vasomotor  disturbance  of  the  capillary  circula- 
tion, tulierculosis,  syphilis,  traumatisms,  irritating  air,  and 
gases  may  also  cause  it. 

(Edema  of  the  larynx — symptoms:  The  onset  is  sudden,  and 
tlie  signs  are  those  of  inspiratory  obstruction.  This  gradually 
increases  with  intervals  of  comj«irative  comfort  for  two  to 
four  days,  when  a  fatal  issue  may  occur  if  the  remeilies  prove 
ioeSectual.     The  dyspncea  is  accompanied  by  slriduloua  in- 
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sis  to  twelve  lioiirs  the  dyspi 
aphonia  dcvclt^). 


spiration.     A{l(>r  the  first 

becomes  quite  marked,  hoarseness  and 

palicnt  l>ecDmes  restless  anti  assumes  an  anxious  cxpi 

of  cuiintenance.     There  is  a  sense  of  fulness  and  tension 
the  throat,  with  slight  pain  upon  swallowiug.     Tlic  fai 
soopie  appearance  h  quite  similar  to  that  of  ccdematous  Ii 
gitis  except  the  membrane  is  more  translucent  and  less 

(Edema  of  the  larynx — prognosiB:  The  pn^nosis  depeihlti 
somewhat  upon  the  cause  of  the  l'>cal  disease.  If  it  iii  due 
t4>  .'iimple  eatarrhal  conditions  of  the  pharnyx  and  up(KT  air 
tra<'t  tlie  prognosis  under  treatment  is  very  good.  If  it  is 
due  to  syphilis  or  tiiberculosi:*  the  prognosis  as  reganln  im- 
mediate danger  is  fair.  This  is  especially  true  of  syphilitic 
opdema,  as  it  is  more  amenable  to  constitutional  treatment. 
The  "angioneurotic  <«lema"  (urticaria  of  the  larynx),  as 
described  by  Quincke,  the  author,  and  others,  in  of  tmnsieiit 
duration  and  generally  ends  in  recovery.  If,  however,  th^ 
laryngeal  redema  is  due  to  nephritis,  or  cirrhosis  of  the  ]\\ 
the  ultimate  prognosis  is  bad.  Alraiit  50  per  cent,  of  t 
cases  of  all  types  prove  fatal.  This  mortality  is  not  so  l 
markabty  high  when  we  rememlwr  that  most  cases  are  dii«  | 
renal  disease. 

CEdema  of  the  lanmx — treatment:  If  two  facts  are  bor 
in  mind,  the  indications  for  treatment  become  quite  apparent;^ 
The  two  facts  are  (ti)  the  local  conilition  is  one  of  serous  in- 
filtration in  the  looseareolar  tissue  of  the  larynx  and  epiglottis  ; 
(/>)  the  <edema  is  usually  due  to  some  general  disea^  whicb 
may  produce  ledema  in  other  parts  of  the  Iwxly. 

The   first   fact   su^eats   the  propriety  of  ])iincturtiig  i 

oBclematous  masses  in  order  to  relieve  the  int«.'nse  tumefaotiu 

which  causes  respiratory  obstruction.     The  Tobohl  conc«aIe( 

laryngeal  lancet  or  other  eurved  lancet  may  be  used  for  this 

purpose.     Itepeat  the  scarifioations  every  three  to  five  hours. 

The  second  fact  suggests  the  propriety  of  treating  the 
general  disease  causing  the  local  laryngeal  (edema.  If  cardiu  " 
disease  is  present,  digitalis,  strychnine,  or  stroiihanthtis  shotilq 
be  given.  If  nephritis  or  cirrhosis  of  the  liver  is  prest^Df^ 
elaterium  or  erolon-oil  should  Ite  given  fur  lis  cholagt^ 
effects.  Pilocarpine,  gr.  ^,  should  be  given  hyi>udermica]ly  ■ 
the  same  time  for  its  diaphoretic  properties.   The  heart'sactio 
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should  be  closelj  watched,  as  pilncarjiino  ih  a  eardiap  dupres- 
siint;  if  depression  occnrs,  alcoholic  stimulants  )«h<iuld  l>e 
promptly  administered.  Intubation,  catheterization,  or  trach- 
foUimy  should  be  [lerfornied  if  cyanosis  occura.  The  syph- 
ilitic and  tnlwrcuhir  types  rarely  advance  so  far  as  to  require 
Biirgital  interference, 


Fachyderma  of  the  Larynx. 

Definition  and  patholo^:  This  '\n  a  form  of  chronic  laryn- 
ffUii  characterized  by  the  fnrmatiun  of  [wivement  epithelium 
on  the  free  Ixinlei-s  of  the  ci>rds  and  in  the  interarj-tenoid 
Hiiace,  The  thickeninj;  of  the  epithelium  is  progressive ;  hence 
tlie  peculiar  "tumor"  formations  are  developed.  The  sub- 
epithelial connective  tissue  is  also  thickened.  Tlie  ^>wths 
are  usually  on  the  cords  along  the  posterior  third, — /.  c,  that 
portion  of  the  cords  corresponding  to  the  arvlcnnid  rartilagca. 
The  next  must  common  location  is  in  ihc  iiilinirvlciinid  .ipare 
jHJfileriorly.  They  are  also  occasionally  fiiui]d  ;it  ihi-  junction 
•  if  the  anterior  and  middle  thirds  of  the  cords.  Wliiu  located  ' 
in  this  region  they  are  known  as  itmgiTt?  noduteK,  , 

The  symptoms  arc  those  of  chronic  laryngitis  associated 
with  thi>se  of  dry  laryngitis.  When  the  thickenings  are  on 
the  posterior  thinJ  of  the  cords  one  of  them  fit.s  into  a  corre- 
siKinding  facet  on  the  opp()aite  tumor.  On  this  account  they 
Oil  not  interfere  with  the  voice  as  much  as  would  be  expected 
from  so  lai^  a  Icsi'm. 

PrognosiB:  These  thickeninfTB  do  not  affect  longevity.  If 
they  arc  located  on  the  posterior  jMirtions  of  the  cords,  the 
Voice  will  probably  remain  somewhat  impaired,  especially  for 
singing.  If  they  are  on  the  anterior  two-thirds  of  the  cords, 
they  can  be  made  to  disappear  so  as  to  leave  the  voioe  imim- 
paired. 

Fachyderma  of  the  larynx — treatment :  The  catarrhal  con- 
diii'inof  the  nose  and  pharynx  should  be  attended  to.  Potas- 
sium iiitlide  in  four-frrain  doses  should  be  given  three  times 
daily  to  promote  secntiun  iu  the  upjxr  respiratory  tract. 
Ijocnlly  a  spray  of  normal  salt  solution,  or  of  a  2  to  3  per 
cent,  solution  of  acetic  acid,  is  of  value.  In  some  ejises  the 
acetic-acid   solution  will  be  tuo  irritating.     The  perchluride 
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of  iron,  2  drachms  to  the  ounce,  or  nitrate  of  silver,  1  drachm 
to  the  ounce,  may  be  of  some  value  in  reducing  the  growths 
and  relieving  the  symptoms.  If,  however,  the  "  tumors''  are 
large,  they  should  be  removed  by  surgical  interference.  As 
singers'  nodules  are  due  to  the  improper  use  of  the  vocal  ap- 
paratus, they  may  be  permanently  cured  by  vocal  exercises 
suited  to  the  case. 

Singers'  nodules  on  the  vocal  cords :  Reference  has  just  been 
made  to  this  condition  in  the  preceding  section.  These  nodules 
occur  as  the  result  of  the  improper  use  of  the  voice,  and 
especially  from   exercises   in  which   the  cords  are   approxi- 
mated, as  in  the  production  of  the  syllable  AH.     This  exer- 
cise is   known   as  the  "  stroke  of  the  glottis.'*     Its   proper 
use  gives  brilliancy  to  the  voice,  while  its  improper  use  im- 
pairs it  in  the  middle  register.     The  cords  are  close  together 
and  nearly  panillel  when  singing  in  this  register,  hence  the 
nodules  interfere  with  their  proper  vibration.      Singing  ex- 
ercises which  avoid  the  close  approximation  of  the  anterior 
two-thirds   of   the   cords,   as   the   use   of  the   vowel    O    or 
broad  ^' a  ^^  pr reeded  hy  the  consonant  "  m,"  as  "ma,"  will, 
after   two  to  four  weeks,  cause   the   nmlules  to   disappear. 
Further  information    upon   this   point  may  be  gained  from 
"Voice-building  and   Tone-placing,"  by  Holbrook   Curtis. 

Abscess  of  the  Laiynx. 

Treatment:  It  should  be  opened  with  Tobold's  curved 
laryngeal  lancet  (Fig.  141),  the  patient  immediately  throwing 
the  head  forward  and  downward  to  prevent  the  pus  entering 
the  trachea.  If  this  precaution  is  not  observed,  suffocation 
may  ensue.  After  a  few  moments  of  embarrassed  respiration 
the  desinnl  relief  follows. 

Hypersemia  of  the  Larjrnx  (Non-inflammatory). 

Etiology;  ITypercTmia  of  the  mucosa  of  the  larynx  is  due 
to  any  slight  irritation  or  obstruction,  whereby  the  arterioles 
are  maintained  in  a  dilated  condition.  Among  these  causes 
may  be  mentioned  professional  use  of  the  voice,  as  in  public 
speakers,  criers,  and  singers,  the  inhalation  of  dust-laden  air, 
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and  the  excessive  use  of  tobacco  and  alcohol.  It  may  also 
be  due  to  obstruction  to  the  portal  circulation ;  and  cardiac 
and  renal  disease.  Portal  obstruction  and  cardiac  insuf- 
ficiency cause  passive  congestion,  not  only  in  the  laryngeal 
mucosa,  but  in  all  the  membranes  of  the  btxly.  Passive  con- 
gestion is  characterized  by  a  bluish  or  purple  color  quite 
different  from  ordinary  hypcnemia.  The  whole  mucous 
membrane  above  and  below  the  larynx  is  usually  affected. 
Slight  hypertrophy  is  sometimes  present,  especially  after  the 
condition  has  persisted  for  many  months.  The  voic«  is  un- 
even and  cannot  be  dejiended  upon  for  prolonge<l  effort. 
Sinj^rs  are  especially  annoyed  by  this  impairment.  There  ia 
an   inrlin:itinn  to  clear  the  throat  of  the  cobwebby  sensatloa 

Hyper»mia  of  the  larjmx — treatment :  The  treatment  can- 
not lie  spci'ilii-iilly  given,  as  it  varies  with  the  oiiises.  These 
should  be  carefully  sought  for  and  removed.  The  use  of 
tol>:u!co  and  nicohol  should  be  strictly  forbidden,  and  unusual 
use  of  the  voice  prohibitcl.  The  portal  circulation  should 
Ije  regulate*!  l»y  the  daily  administration  of  a  fresh  infusion 
of  senna  leaves  at  bedtime.  This  should  lie  prepared  by 
taking  a  teas|monful  of  leaves  in  two  cnps  of  cold  water, 
which  should  be  brought  to  the  iK>iling- point,  and  then  steeped 
for  ten  minutes.  A  cupful  should  lie  poured  off  and  taken. 
It  is  of  great  imfmrtance  that  the  tea  should  be  freshly  pre- 
pared each  evening,  as  the  resinoids  are  not  held  in  solution 
aficr  the  infusicm  cools.  It  is  of  value  in  all  diseases  com- 
pliciited  by  a  gouty  or  rheumatic  diathesis. 

Auaenua  of  the  Larynx  in  Incipient  Pht^sis. 
The  existence  of  pulmonary  tulierculosis  should  be  strtmgly 
suspectoil  wlicn  laryngeal  ansemia  is  present.  The  api>earanee 
of  the  membrane  is  ashen  in  color,  as  though  a  grayish  film 
liad  formed  over  its  surface.  Fugaceous  flusiiing  of  the  mem- 
brane adds  to  the  significance  of  the  a 


Tnbercnlosis  of  the  Larynx. 
Etiology:  The  jiralispisht/  rtnuicn  anr  the  same  as  those  of 
tuberculosis  in  other  or^ns  of  the  body. 
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Catarrlial  (iiaease  of  the  larynx  probabij  fnvora  its  local 
manifotatkin,  although  this  view  is  Hi.uputcd  by  wntic  writers. 
It  occurs  in  the  proportion  of  three  malt-s  to  two  lenialcs. 
Those  using  tlie  voice  excessively  fiLfni  to  be  more  subject  to 
it;  at  least  they  lose  their  voice^t  more  quickly  than  tlioine 
using  the  voice  lesa  violently.  Tuix^rcnlar  laryngitis  accom- 
panies from  25  to  50  per  cent,  of  the  eases  of  pulmonary* 
tuberculosis.  It  rarely  coexists  with  tulwreiilosis  elfiewluMTc  in 
the  body.  It  may  Ire  primary  in  the  larynx.  It  is  most  fre- 
quent between  the  ages  of  twenty -one  and  thirty  years.  The 
infiltration  most  often  takes  place  iu  the  interarytenold  space, 
spreading  gradually  to  the  arytenoid  cartilages  and  sii|R>r- 
imposed  mucosa,  ventricular  Imnils,  and  epiglottis.  It  may  be 
limited  to  one  side  and  later  spread  to  the  iip[>osit<'  sidi 
is  usually  bilateral. 

Tuberculosis  of  the  larynx — aymptoma :  Fmirtitmrtl :  Tl 
loss  of  the  voice  is  an  early  and  frequent  symptom.  It  some- 
times cliangea  suddenly  from  a  gruff  hoarseness  to  a  high  fal- 
setto and  thence  into  a  toneless  wht.sper,  Dyspiirsa  may  occur 
in  advance*!  cases  on  account  of  the  great  amount  of  infiltra- 
tion. There  may  be  cough  and  jwiin  followefi  by  extreme 
exhaustion.  Tubercle  bacilli  are  usually  found  in  the  sputum, 
but  their  absence  does  not  neerssarily  prove  the  rase  to  be 
non- tubercular.  Deglutition  is  sometimes  impaired  and 
attended  by  pain.  The  larynx  is  lender  to  the  touch  in 
advanced  eases.  I^aryngeal  hemorrhage  is  rare.  The  o^ema 
if  present  is  moderate,  and  in  nowise  forms  a  serious  compli 
cation. 

IVii/iami!  The  mucoKa  in  the  early  stages  is  a  dtdl  grayisfa( 
yellow  or  ashen  colored.  The  conis  may  be  red  and  f  ' 
vessels  of  the  tnTicosa  injected.  After  a  few  weeks  tuni 
yellow  sp<)ts  appe.Tr  on  the  a.sh en-colored  membrane 
arc  the  tnlwreles.  The  arv'tcnoid  cartilages  and  the  mm 
covering  them  l>ecome  infiltratetl  (Fig.  142)  and  club-shaped. 
When  in  this  comlition  they  are  usually  referred  to  as  pyri- 
forni  swellings.  After  a  time  they  bresik  down  or  ulcerate, 
and  are  covered  with  a  thick,  tenacious,  nipy  secretion  slightly 
a<lmixed  with  pus.  The  arytenoid  curtilages  become  ankylosed 
and  viH-nliziition  is  still  further  intcrfcn'<rwilli. 

Frognosis :  The  course  of  the  disease  is  slow ;  but  inasrauc& 
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as  it  is  almost  always  associated  with  pulmonary  plithisis, 
finally  loiuls  to  a  fatal  tormiiiation.  In  the  mtaiitimo  the 
\o\rv  iH'niini's  lin:irsi'  -ir  Liplionir,  and  in  siimu  i-aws  ileghilillon  J 

I.. n<'>l>u(h  painlMlnnil'imi.-nll,  I 

Tuberculosis  of  the  larynx — treatment:  'I'lii^  sliritild  lie  aaM 
fur  piiliininary  tiilkii-ciiloais  witli  tlie  addition  of  sm-li  local  ' 
measunM  us  give  ciimforl,  and  uerhajtH,  in  some  inHtanccs,  pro- 
long life.  In  primary  tulwrciiloHis  of  tlic  larynx  the  complete 
rpniova!  of  the  inHltratod  areas  by  enrett^ment  is,  sometimes, 
followed  by  permanent  cure.  The  comlilion  ia,  however, 
almost  always  8e<v>ndary,  thus  rendering  a  cure  much  leas 
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n<l  left  Tocal  cord.      Pear- 


proliable.  The  results  are  nevertlieleRS  so  favorable  that 
active  treatment  is  to  be  recommended.  The  treatment 
depends  upon  the  stage  and  location  of  the  prticess.  If  it  is 
in  the  pre-ulcerative  stage,  simple  alkaline  washes  or  sprays 
should  be  used  locally,  so  as  to  remove  the  serretion  and  stim- 
ulate regenerative  processes,  thereby  prolonging  this  stage  ami 
postmning  the  appearance  of  the  stage  of  ulceration. 

Most  eases  are  not  seen  until  the  stoffc  of  ukvration  is  well 
devoloiwd  ;  hence  this  condition  is  usually  the  one  presentetl 
for  treatment.  An  effort  should  be  made  1o  excite  mild  re- 
actionary regeneration  of  the  ulcerated  surface.  This  can  bo 
done  by  first  cleansing  the  parts  with  alkaline  washes,  fol- 
lowed by  the  use  of  a  spray  of  hydn»2one.  The  parts  should 
then  be  dried  with  a  cotton-wound  applicnior  and  piunted 
with  dilute  hydrochloric  acid  or  with  a  50  per  cent,  solution 
of  lactic  ftctd.   The  ulcers  are  sometimes  very  deep  andex^^- 
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give,  and  <Io  not  respond  tn  this  modo  nf  treatment.  Such  cnsea 
should  he  curetted  deeply  with  Cuakley's  (Fig.  143)  or  other 
laryngeal  curette,  care  being  taken  lo  remove  all  of  the 
tutierculoua  tissue.  The  limiting  membrane  which  snrrounda 
the  diseased  area  will  be  broken,  and  if  all  tubercular  tissue  is 
not  removed  it  may  extend  to  the  adjacent  tissues.  Mere 
eurettement  is  worse  than  useless,  but  the  thorough  removal 
of  the  diseased  tissue  may  he  of  the  greatest  value.  The 
application  of  acids  afWr  eurettement  is  of  value  chiefly  as  a 
destructive  agent  to  the  remaining  fragments  of  tulxtrcular 
tissue,  and  it  also  excites  phagocytosis,  which  raises  the  vital 
resistance  of  the  parts. 

Pain  is  a  most  distressing  symptom  in  many  cases,  espe- 
cially u]K)n  swallowing.  In  such  eases  liquid  foods  should  be 
given  and  such  anodyne  renie<liea  as  afford  the  greatest  amount 
of  relief.  For  this  purpose  cocaine  sprays  or  imwder.s  contain- 
ing 10  i>er  cent,  of  cot'Jiine  should  be  applied  to  the  laryngeal 
mucosa.  In  very  oj^ravated  cases  morphine  may  he  used 
locally  and  by  hypodermic  injection.  The  use  of  pineapple 
juice  with  a  spray  or  applicator  has  been  attended  with 
marked  success  m  relieving  pain.  The  vegetable  astriugents, 
as  hydrastifl  canadensis,  combined  with  ergot,  administenKl 
internally,  afford  relief  to  the  cough.  They  should  be  pre- 
scribed as  follows : 

I^.  Fluid  extract  canadensis, 

Fluid  extract  er^t,  aii  fs  iv. — M. 

Sig.  Take  10  to  40  drops  four  times  a  day. 

For  the  relief  of  the  drj-nesa  there  is  nothing  better  than 
the  conip.  wine  of  iodine  given  in  teasnoonful  doses  with  three 
or  four  ounces  of  water.  I^ocally,  oily  sprays  containing  10 
per  cent,  of  menthol  add  to  the  comfort  of  the  patient,  and  am 
extolled  by  some  us  a  remedy  of  great  value.  I  have  seen  no 
benetit  from  the  use  of  electricity  in  any  form. 

The  use  of  guaiacol  and  creosote  internally  pushetl  to  the 
point  of  toleration,  combined  with  the  administration  of  cod- 
liver-oil,  the  hypophoq)hite5,  iron,  and  arsenic,  often  exerts  a 
marked  controlling  effect  upon  the  progress  of  the  disease. 
In  coses  not  far  advanced  climatic  treatment  should  be  advised 
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after  having  thoroughly  removed  the  local  morbid  <XMidition 
with  the  curette  and  acid  applications.  The  patient  shonld  not 
be  sent  away  unless  he  is  placed  in  charge  of  a  competent  local 
physician  ;  or  is  provided  with  the  means  of  keeping  a  clin- 
ical record  of  his  ease^  which  is  mailed  to  his  pJhjsician  at 
stated  intervals. 


Scleroma  of  the  Larynx. 

Etiology :  While  but  few  cases  have  been  reported  in  this 
country,  in  Germany  many  are  foand.  It  is  due  to  a  specific 
microorganism,  and  is  secondary  to  rhinoscleroma. 

Pathology :  The  mucous  membrane  is  pale  and  gristly  and 
extensively  infiltrated.  In  the  course  of  the  disease  uheraium 
occurs.  The  ulcers  arc  shallow  nodular  erosions  covered  witJi 
<1ried  pus  and  inflammatory  debris.  The  epiglottic  mucosa 
is  more  e.s{)ecially  liable  to  i>e  involved,  ana  the  scabs  maj 
be  seen  through  the  chink  of  the  glottis. 

The  diagnosis  may  be  rendered  certain  by  examination  for 
the  characteristic  germ  ii)  the  tissue. 

The  treatment  should  be  exi>ectant,  as  no  remedy  of  value  is 
known.  Should  stenosis  occur,  tracheotomy  aflbrds  a  means 
of  relief. 


Pemphigns  of  the  Larynx. 

This  is  a  rare  condition,  characfmzrd  by  an  herpetic  enip- 
tion  of  the  larynx,  usually  limite<l  to  the  ventricular  bands. 

There  is  a  slight  constitutional  disturbance,  with  local  sen- 
sation of  heat.  The  condition  is  often  attended  by  gastro- 
intestinal disorder,  the  regulation  of  which  should  form  a 
prominent  part  of  the  (refitment.  The  mouth  and  pharynx 
should  be  fretjuently  washed  with  an  antiseptic  gargle. 


Syphilis  of  the  Larynx. 

As  the  initial  lesion  is  rarely,  if  ever,  found  in  the  larynx, 
consideration  will  be  limited  to  the  secondary  and  tertiary 
stages. 


r 
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Syphilia  of  the  Larrnx — Secondary  Lesions. 


):try  ^y[ihilitic  manifextatiima  nre  I'ri/thnnii,  the  mucous 
/«((c/(,  tlie  mpeiJU-lal  ufeer,  and  eondijbnuaUt. 

Erythema  of  the  luryngeal  mucosa  is  not  usually  coincident 
witli  the  !4kin  cru|itiun,  but  fi>lluw»  it  after  a  peritHl  varying 
fruni  n  tew  weeks  to  six  mouth:^.  The  administraUon  of  the 
KMllde  (if  ]H>tusMium  canses  its  ra|ii(l  diflappea ranee. 

The  superficial  nicer  ie  irregularly  ovul,  extending  its  borders 
slowly.  One  or  more  uh:ers  may  form  at  the  same  time,  or 
may  ap[>ear  after  the  dL-tuppearaucc  of  the  preceding  ulcer. 
On  account  of  this  ]>eculiarity  it  lias  sometimes  betm  called 
"  recurrent  ulcerative  laryngitis."  After  the  subsidenct*  of  the 
ulcerative  stage  a  superficial  stellate  sear  is  formed.  The 
su[ierl]ciul  nieer  occurs  most  often  l)elwcen  the  second  and 
seventh  years  after  infection,  and  yields  readily  tu  the  classical 
treatment. 

The  mucons  patch  is  ntrc,  and  according  to  some  authors 
never  ap})ears  upon  the  larj'ux.  Those  who  have  described 
it  siy  that  it  always  appears  above  the  glottis. 

Oondjrlomata  apjiear  as  yellowish  pim]iles  with  elevated 
bases.  They  soon  break  down  and  discharge  their  conteuts, 
causing  little  or  iiu  discomfort  or  functional  distuHiauce. 

Syphilis  of  the  Larynx— Tertiary  Lesions. 

The  changes  eharacteristic  of  this  stage  nirely  take  place 
before  the  iifth  year,  but  usually  Iwtween  the  tenth  and 
tweutv-fiflh  years,  although  they  may  occur  at  a  much  later 
[(eriod 

The  pathfilogieal  phenomena  are  ffummif  tinnor,  deep  ulcei; 
luni  i-iciilrici'il  »li'/!ate  ncars. 

The  pimmy  tumor  is  a  small  round-celled  infiltration  which 
may  l>e  either  diHused  or  circumscribefl. 

The  diffwted  infiltration  involves  the  submneosa,  muscles, 
and  periehnndrium  ;  hence  the  movements  of  the  larynx  are 
interfered  with.  The  iuliltration  occurs  slowly,  the  mem- 
brane l)einp  red  and  somotimes  ceilematous.  The  ledema  is 
a  serous  infiltration  of  the  submucous  iLssue,  and  may  obscure 
the  true  nature   of  the  disease.     After  a  time  the  diffused 
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infiltration  may  undergo  degenerative  changes  and  become 
irr^ulur  superficial  ulcers. 

The  infiltration  may  be  circumscribed  and  stand  out  from 
the  surface  of  the  mucosa  aa  a  clearly  defined  tumor,  or  true 
gumma.  The  circumscribed  gummy  tumor  persists  but  a 
short  time,  as  it  usually  undergoes  ra])id  degeneration.  The 
breaking-down  process  begins  in  the  centre  of  the  new  forma- 
tion in  the  form  of  fatty  degeneration,  which  rapidly  spreads 
to  the  periphery  of  the  growth,  thus  mei^ing  into  the  ulcera- 
tive stage. 

The  deep  ulceration  which  results  has  clear-cut,  punched-out 
edges  with  perpendicular  walls  and  a  greenish-gray  bottom. 
The  ulcers  throw  off  a  foul-smelling  senii-flnid  discharge. 
One  portion  of  the  membrane  may  be  in  the  ulcerative 
stage,  while  other  portions  arc  still  in  the  stage  of  infiltra- 
tion or  gummatous  swelling.  The  ulcers  oHen  form  U]K>n 
the  upper  surface  of  the  epiglottis,  and  on  the  true  cords,  as 
these  are  tlic  most  exposed  portions  of  the  larynx, 

Postulcerative  or  cicatricial  scars  form  in  the  jiarts  i)re- 
viously  destroyed  in  the  ulcerative  ]tn)cess.  The  cicatricial 
bimds  usually  radiate  from  the  centre  of  the  old  nicer,  thus 
forming  the  ])eculiar  stellate  scars  which  are  so  characteristic 
of  syphilis  of  the  mucous  membrane.  The  radiating  bands 
show  a  marked  tendency  to  contraction,  and  in  conscquiice 
the  tissue  about  them  becomes  much  distorted.  Stenosis  of 
the  larynx  may  occur,  and  suffocative  symptoms  intervene, 
which  may  require  3j)eedy  tracheotomy  to  prevent  a  fatal 
termination.  Mixed  infection  may  remain  lou);  after  tlic 
syphilitic  inflttmmation  has  entirely  subsideil,  and  may  re- 
quire special  treatment  for  its  removal. 

Syphilis  of  the  Larynx — SymptoniB. 

The  symptoms  of  the  period  of  infiltration  extend  over 
several  weeks  or  months,  as  it  progresses  very  slowly.  There 
arc  slight  discomfort  and  pain  upon  swallowing,  and  a  tickling 
or  scratching  sensation  in  the  throat.  The  voice  is  more  or 
less  hoarM>  or  aphonic  accor<ling  to  the  degree  and  location  of 
the  infiltration.  If  it  is  of  the  circumscribed  sort,  the  motility 
of  the  vocal  cords  will  be  impaired.     If  the  true  cords  are 


SYPHILIS  OF  THE  LARYSX.  465 

involved,  tliere  will  bo  jwirtial  ur  eonipkte  aplumia.  Straiigii- 
latioD  uixin  attomjits  Iji  swallow  fluids  may  occur  in  exteiieive 
inliltratiuii  of  the  t-piglottis. 

In  the  stage  of  ulceration  the  pains  become  more  marked, 
and  are  stabbing  and  lierj-  in  i-haraeter,  esj»fcially  after  tax- 
ing tlit^  voice  ur  npon  awakening  in  the  morning.  The 
niovcnifnts  of  the  epiglotli.s  may  be  circnmecribcd  on  ac- 
cuinit  of  tlic  infiltration  of  itH  substance,  and  of  the  muscles 
controlling  it;  hence  dyHpliagiu  may  become  a  distressing 
Bymiitom. 

Tlic  symptoms  of  the  cicatricial  stage  arc  those  dne  to  in- 
terference with  vocalization,  ri'Spirution,  and  degUitltioD. 

Syphilis  of  the  Iutuz — Diagnosis. 

It  may  be  confonndeH  with  tnberculowb  and  malignant 
diseases  of  the  larynx.  The  general  symptoms  and  hiMtory 
of  tlie  ca«e,  when  considered  in  connection  with  the  local 
phenomena,  generally  aSbrd  a  ready  means  of  diagnosis. 

In  tnbercuiosis  the  presence  of  tubercle  iKicilli  in  the  sputum, 
the  pulmonary  signs,  and  the  loual  laryngeal  anemia  form  a 
symptom-mmplex,  which  should  not  be  mistaken  for  syphilis. 

Malignant  disease  of  the  larynx  is  more  apt  to  he  ctiarac- 
tcrized  by  paralysis  of  one  or  both  vocal  cords,  and  by  a 
cachoctic  iippeanniee,  which,  in  the  absence  of  a  syphilitic 
historj-,  renders  the  diagnosis  comparatively  easy. 

Syphilis  of  the  Larynx — Treatment. 

The  treatment  to  be  curative  must  be  given  in  the  stage  of 
inliltration.  After  the  parts  have  l»een  destroyed  by  the 
ulcerative  process  it  is  too  late  to  prevent  the  serious  conse- 
ijnences  of  the  disease.  Potassium  iodide  should  be  given, 
in  combination  wilh  the  fluid  extract  of  gentian  or  the  car- 
l>onate  of  sodium,  in  doses  its  large  as  the  patient  will  tolerat*^'. 
I  find  it  of  advantage  to  administer  the  iodide  in  several 
ounces  of  hot  wnti^r,  or  in  milk,  sometimes  giving  as  much 
as  one  hundred  and  twenty-five  grains  three  times  daily  after 
meids.  It  is  best  administered  in  a  satunttml  solution,  be- 
ginning with  ten  or  fifteen  drops  after  meals,  increasing  the 
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dose  one  drop  daily  until  the  point  of  toleratiou  is  r 
If  iixlisni  or  stomach  irritation  occurs,  the  duse  should^ 
diminished  onc-lialf  and  again   gradually   inureasocl 
point  of  toleratiou.     Mercurial  inunctions  or  hj-ptKlenuic 
jections  of  the  bichloride  of  mercury  should  W  given  with 
the  iodide  treatment. 

Should  severe  dyspncea  occur  from  (edema,  iiifiltratiun,  or 
stenosis,  appropriate  surgical  treatment  should  be  tmiU-rtaktfn 
to  relieve  the  symptom.  Sei]nestra  of  the  laryngeal  oartila^cs 
should  be  removed  with  curved  laryngeal  forceps.  X>cc'|i  i 
Hcesses  should  Ire  evacuated  cxteriuuly  or  iuternally  accorc" 
to  the  indications. 

Prolapse  of  the  Lanmgeal  Ventricles;  Erersion  of  the 

Ventricles. 

Etiology:  Duriug  «yphilitic  or  tubercular  laryngitis  i 

lent  attack  of  coughing  may  loosen  the  mucous  folds   from 

their  attachments  to  the  parts  beneath,  and  allow  them  lu 

protrude  above  the  larynx  or  over  the  true  cords  (Fig.  1 44), 

The  STrnptoms  are  those  due  to 

the  interferi'nce  with  the  respiratory 

functions,  aud  the   movements   of 

the  vo<Mtl  conls. 

Treatment :  Painting  the  parts 
with  astringent  solutions  will  re- 
lieve the  symptoms  in  so  far  i 
they  are  due  to  reactionary  infliu 
mation,  but  will  have  little  infill 
encc  in  overcoming  the  obstrtio 
caused  by  the  misplaced  muoc 
membrane.  The  ablation  of  1 
dislocated  ventricular  bands  with  | 
snare  or  lar}-iigeal  forceps  throug) 
the  moulh,  or  after  thyrotomy,  affords  the  Ixist  means  o' 
treatment  at  our  command. 

Lupus  of  the  Larynx. 


Fio.  144. 


Pathology :   Lupus  of  the 


which  is  limite<l  to  tht 


su|ier[iciiit  layers  of  the  uuiem 
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brane.  Numerous  elevated  masses  appear  on  the  iofectwl 
areas  and  there  is  a  marked  reactive  proliferation  of  epithe- 
lium. Ulcerations  occur  sooner  or  later.  The  progress  of 
the  disease  is  uncommonly  slow,  both  before  and  ai'ter  the 
ulcerative  process  ia  established.  Lupus  of  the  larynx,  or 
other  iH>rtions  of  the  respiriitory  tract,  is  almi«t  always  »ee- 
ondnrii  to  lupiia  of  the  gkm.  The  process  in  the  respiratory 
tract  begins  in  the  nose  and  passes  downward  to  the  pharynx 
an<l  larynx.     It  may,  however,  be  primary  in  the  latt^^r. 

It  occurs  most  oHen  iu  people  residing  in  the  country',  and 
in  the  female  sc.x.  It  is  a  disease  of  middle  life,  although 
all  i^^es  may  be  afi'ected. 

It  i^  not  hereditary,  but  the  lymphatic  or  strumous  diathesis 
predisposes  to  the  infection.  A  dighl  loc/tl  traumatum.  may 
excite  an  acute  exacerbation  of  the  pathological  process. 

LupUB  of  the  larynx — symptoms :  Deglutition  is  sometimes 
attended  with  pain,  while  the  voice  is  more  or  less  impaired 
at-i-onlin^;  to  the  degree  an<]  location  of  the  diseased  areas. 
If  the  true  cord  is  the  seat  of  lu[>ous  inflammation,  there 
will  be  hoarseness  or  complete'  aphonia.  Byspnrea  is  present 
in  a  few  cases  in  which  there  Is  a  pronounced  tumefaction  of 
the  tissues.  This  rarely  occurs,  however,  as  the  process  is 
too  slowly  destructive  for  the  production  of  redema.  Recon- 
structive inflltnition  does  not  ligure  permanently  in  this  dis- 
ease, and  yet  there  is  but  little  destruction  of  tissue,  as  the 
proces.H  \e  limited  to  the  superficial  layers  of  the  mucosa,  and 
the  destructive  process  is  veiy  slow.  Pain  is  usually  al)sent, 
and  any  part  of  the  larynx  may  be  aflected.  Cough  may  or 
may  not  be  present. 

The  general  health  is  usually  good. 

Laryneoscopic  examination  reveals  a  nodular  tdcer,  with  a 
pitiki^b-trray  bottom,  slightly  below  the  surface  of  the  mucous 
membrane.  There  ia  little  or  no  (edema,  the  mucous  mem- 
brane l)eing  slightly  hypenemic. 

Lupus  of  the  laiyux— treatment :  Aqueous  solutions  of  the 
nitrate  of  silv^  containing  from  120  to  480  grains  to  the 
ounce,  a ppli err  locally  by  means  of  a  laryngeal  brush  or 
cotton-wound  applicator  often  exert  a  very  favorable  in- 
fluence on  the  course  of  the  disease.  The  topical  applica- 
tion of  the   tincture  of  ioiline,  the   galvanocautcry  or   fused 
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chromic  acid  crystals  have  been  used  with  more  or  less  suc- 
cess. The  lymphatic  diathesis  should  be  corrected  by  the 
administration  of  codliver-oil,  iron,  arsenic,  and  strychnine ; 
and  by  placing  the  patient  in  suitable  hygienic  environment. 
Curettement  of  the  ulcers,  followed  by  the  application  of  a 
50  per  cent,  lactic  acid  solution,  does  not  seem  to  act  as 
favorably  as  it  does  in  true  tuberculosis.  Excision  of  the 
lupous  mass,  including  some  of  the  surrounding  healthy  tissue, 
is  sometimes  followed  by  improvement. 

Leprosy  of  the  Larynx  (Elephantiasis  Orseconun;   Lepra), 

Leprosy  of  the  larynx  is  never  primary,  but  is  one  of  the 
attendant  phenomena  of  general  leprosy. 

It  is  characterized  by  hard  nodular  infiltration,  ulcers,  and 
cicatricial  contraction  which  is  apt  to  produce  stenosis.  The 
stenosis  is,  however,  in  part  due  to  the  infiltration,  which, 
when  excessive,  involves  the  lumen  of  the  larynx.  Extensive 
destruction  of  tissue  often  occurs  in  which  the  epiglottis  is 
most  apt  to  be  involved. 

The  disease  is  due  to  the  bacillus  leprse,  and  is  most  com- 
mon in  China,  India,  and  the  Hawaiian  Islands ;  and  between 
the  ages  of  fift^^en  and  thirty  years.  It  is  slightly  contagious, 
and  probably  hereditary. 

Gk)uty  L[iflainmation  of  the  Larynx. 

This  is  a  rare  condition,  and  is  characterized  by  gouty  de- 
posits upon  the  epiglottis  and  laryngeal  cartilages.  These 
offer  a  hard  and  gritty  sensation  to  the  sense  of  touch  when 
probed.  The  membrane  is  swollen  and  yellowish-red  in 
circumscribed  areas.  These  symptoms,  when  taken  with  the 
general  history  of  gout,  render  the  diagncms  comparatively 
easy.  The  trmtment  should  be  addressed  to  the  relief  of  the 
gouty  diathesis. 

Arthritis  Deformans  of  the  Larynx. 

Here,  as  elsewhere,  the  articular  surfaces  are  the  seat  of 
inflammatory  deformity.  Motion  of  the  vocal  apparatus  is 
interfered  with,  or  the  ankylosis  may  be  complete. 
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FOBEIQN  BODIES  (in  the  Larynx,  Tiachea,  and  Bronchi). 

Occnitence:  Any  aolid,  fluid,  animate  or  iniuiimate  ohjwt 
may  gain  entrance  into  the  lower  air-tract  from  without  by 
way  of  tlie  month  or  nose;  or  from  within  by  the  rupture 
of  an  abscess  of  the  pharynx,  larynx,  or  other  adjacent 
tissue;  and  from  exfoliation  of  the  laryngeal  cartilages. 

The  eymptoms  vaiy  somewhat  with  the  size,  location,  and 
physical  chanw'ter  of  the  object. 

Tlie  entrance  of  the  foreign  body  into  the  air-tract  is  signal- 
ixeil  by  a  sudden  choking,  gasping  inspiration,  and  marked 
dyspncea.  There  is  an  anxious  expression  of  the  countenance, 
the  eyes  being  wide  open  and  protruding,  while  the  jiatient 
seeks  wildly  for  an  open  door  or  window  where  he  may 
obtain  plenty  of  fresh  air,  Sutfocatiun  may  take  jdace  and 
necessitate  an  immediate  tracheotomy  to  prevent  a  fatal  termi- 
nation. 

If  the  foreign  body  pamea  iiilo  the  Itmer  trad,  the  dyspnreic 
symptoms  subside  or  entirely  disappear,  only  to  recur  at  vary- 
ing intervals.  The  foreign  ImmIv  may  Iw  tolerated  for  an 
inaelinit«  length  of  time,  one  cose  being  rejxirtetl  in  which  tlio 
foreign  body  was  expelled  after  having  been  in  the  trachea 
for  sixty  years. 

After  a  time  inflammatory  and  ulcerative  processes  may 
develop  in  the  parts  holding  the  foreign  body,  Hoarsenes)* 
and  aphonia,  and  recurrent  attacks  of  dyspn tea  mark  the  later 
history  of  retained  foreign  bodies.  The  expectoration  may  be 
streaked  with  blood.  A  slight  febrile  movement,  attended  by 
a  hectic  flush  of  the  cheeks,  closely  simulating  pulmonary 
phthisis,  may  (HMjur  in  the  progress  of  the  reaction-inflam- 
mation. The  foreign  body  is  most  apt  to  enter  the  right 
bronchus,  as  it  is  in  a  more  direct  line  with  the  trachea. 

Foreign  bodies — treatment :  If  snfTocative  symptoms  persist, 
tracheotomy  or  laryngotoniy  should  be  performed.  They 
usually  subside,  however,  before  such  extreme  measures 
become  necessary.  Eflbrt  should  then  be  made  to  locate  the 
foreign  body.  The  patient  should  l>e  placed  upon  his  back  in 
a  recumbent  posture,  with  his  head  hanging  down  over  the 
end  of  the  table,  so  that  gravity  will  not  tend  to  carry  the 
foreign  body  still  further  into  tlie   respiratory  tract.     This 
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position  also  favors  the  expulsion  of  the  offending  mass,  as 
the  posterior  portion  of  the  glottis  does  not  offer  marked  inter- 
ference to  its  exit  through  the  chink  in  the  glottis.     The 


Fig.  145. 


Tuerck  handle,  containing  serrated  forceps.    Two  sheathed  knives  and  a  sheathed 

caustic  applicator  are  also  shown. 

anterior  portion  of  the  glottis,  however,  offers  considerable 
obstruction  to  the  exit  of  the  body.  While  in  this  position 
laryngoscopic  and  digital  examination  of  the  larynx  shonkl  be 
made.     The  trachea  should  also  l)e  examined  with  the  laryn- 
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^iscopio  mirror  to  ascfirlain  if  tlie  fortign  bwly  is  above  tliu 
bifurcation.  The  oheet  Rhould  also  be  carefully  explored  by 
auscultation  and  percussion,  to  determine,  if  possible,  the  exact 
Iwatioii  of  the  foreign  bo<ly. 

S<inietLU».'s  the  inversion  of  the  patient  is  attended  by 
tlic  iriinii'(liat(>  i'7:|ii]lsiun  of  the  foreign  Ixnly.  While  the 
palifiit  is  llln^  iuviTted,  ho  shoulil  be  smartly  struck  across 
t\\v  clicst  wilh  racli  ropiratory  movement,  in  order  to  facilitate 
tbc  <[islu<l<riui'iit  :f  ihe  body.  If  it  is  hxmted  in  the  cliink  of 
the  f^lottis  or  immediately  below  it,  it  may  be  seized  with  a 
c«rvc<i  laryngeal  forocjia  (Fig.  145)  and  removed.  Should  it 
be  lodged  low  down  in  the  trachea,  traclicotomy  should  be 
IH'rformed  and  the  sevenil  cartilaginous  rings  spread  wide 
a|)art,  when  the  i)ody  is  often  volunturily  ex]>elleil.  If  not,  it 
can  !»  removed,  through  the  artificial  opening,  wilh  slender 
curved  forceps.  Foreeti  inflation  throngh  the  trachcid  open- 
ing is  sometimes  followed  by  its  expulsion.  Titillation  oi  the 
interior  of  the  trachea  with  a  feather  may  l>e  attended  by  a 
like  fnvorable  result.  A  tmcheotouiy-tulje  should  not  be 
insertwl  thniugh  the  opening,  as  it  interferes  with  the  expul- 
sion of  tile  object.  The  tracheal  opening  should  be  sjiread 
ajuirt  with  slrfing  threads  pa,i!ied  through  the  severed  rings 
and  passed  back  of  the  neck  ami  tied.  If  the  foreign  body  is 
not  i-emoved,  or  its  location  definitely  determlnc<I,  the  tracheal 
o|)ening  should  l>e  niaintaine<l  for  further  ex)ilorjtion.  It  is 
im]H>rtant  that  the  tem]»eratnre  of  the  room  .tlionld  be  main- 
tained at  about  75°  F.,  and  the  atmosphere  constantly  charged 
with  moisture  from  boiling  water.  Failure  to  observe  these 
precautions  may  result  in  irritation  to  the  lower  air-tract  and 
thus  favor  the  developuient  of  itneumonia. 

To  remove  the  foreign  Ixxly  from  the  bronchus  the  jwsterior 
medioAttnal  operation  may  lie  performed, 

UUUUOBES  OF  THE  IiASYHX. 

Sensory  Neuroses. 

Aneathesia  of  the  larynx  may  include  insensibility  to  touch, 

hrnt,  and  cold,  either  separately  or  together.     It  may  l>e  nni- 

hiteral  or  bilateral,  and  above  or  below  the  glottis,  ucctirding 

to  tlie  seat  and  nature  of  the  lesion  causing  it. 


472  NEUROSES  OF  THE  LARYNX, 

Etiology :  It  may  be  due  to  hysteria,  or  to  a  neuritis  fol- 
lowing diphtheria,  syphilis,  or  meningitis ;  or  to  pressure  on 
the  trunk  of  the  recurrent  laryngeal.  It  is  present  in  general 
paralysis  of  the  insane,  in  tumors  at  the  base  of  the  brain,  and 
in  the  early  stages  of  tabes  dorsalis,  or  other  diseases  affecting 
the  medulla. 

Treatment:  If  the  anaesthesia  is  peripheral  in  origin,  the 
faradic  or  combined  faradic  and  galvanic  currents  should  be 
applied  locally  by  means  of  suitable  electrodes,  the  indifferent 
electrode  being  placed  on  some  remote  part  of  the  body. 
Strychnine  is  a  valuable  adjunct  to  the  electrical  treatment. 
Iron,  phosphorus,  and  arsenic  are  indicated  in  neurasthenics. 
If  due  to  tumors  or  other  organic  diseases  of  the  brain,  treat- 
ment is  useless. 

HyperaBsthesia  of  the  larsmx :  It  is  a  common  symptom  of 
acute  simple  inflammations  of  the  larynx,  tubercular  laryn- 
gitis, and  sometimes  of  chronic  laryngitis. 

It  is  present  in  neurasthenia,  anaemia,  prolonged  dy8pei)sia, 
and  in  chronic  alcoholism.  There  may  l)e  transitory  hyper- 
sesthesia  of  the  larynx  during  teething,  menstruation,  and 
pregnancy.  It  may  be  the  first  sign  of  phthisis,  hence  oft-en 
furnishes  a  valuable  aid  in  the  early  diagnosis  of  this  im- 
portant disease. 

Increased  reflex  irritability  is  the  chief  symptom  of  laryn- 
geal hyperffisthesia.  The  prognosis  depends  on  the  cause  un- 
derlying it.  If  it  is  neurasthenia,  disordered  menstruation, 
or  pregnancy,  it  is  favorable ;  if  due  to  tuberculosis,  it  is  un- 
favorable. 

The  treatment  should  be  addressed  to  the  cause,  rather  than 
to  the  hypersensitiveness  itself. 

Paxaesthesia  of  the  larynx :  This  is  a  perverted  sensation  in 
the  larynx,  the  patient  complaining  of  a  tickling  or  prickling 
in  the  throat,  or  of  the  presence  of  a  foreign  body.  As 
suggested  by  the  title,  the  condition  is  not  a  real  one,  but  a 
perverted  sensation  neurosis.  These  sensations  are  to  be 
accounted  for  by  obstructed  venous  circulation  and  hyper- 
trophy or  other  diseased  states  of  the  lingual  and  faucial 
tonsils.  In  other  cases  they  are  due  to  slight  tissue-changes, 
as  in  incipient  tuberculosis. 

Neuralgia  of  the  larynx :  The  usual  signs  of  neuralgia  are 
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|)resent,  as  pain  and  tender  spots,  the  pain  being  either  con- 
stant or  paroxysmal.  It  may  be  spontaneous  or  (siused  by 
attempted  phonation,  as  in  hysterical  individuals,  I'hosplio- 
nis,  iirsenic,  quinine,  iron,  anil  strychnine  should  be  adminis- 
tered internally,  and  the  gulvanic  current  applied  locally. 
The  positive  electrode  of  the  battery  ^houKi  be  applied 
thniiigh  the  month  to  tlio  laryngeal  mucosa,  while  the  nega- 
tive pole  slionid  be  placed  on  some  remote  part  of  the  body. 
•Should  the  poles  of  the  battery  be  reversed  in  their  applica- 
tion, the  pain  will  be  increased  rather  than  decreased.  The 
dose  of  the  current  should  be  limited  to  about  5  ma.,  as 
more  than  this  is  apt  to  excite  inflammatory  reaction,  or 
produce  actual  destruction  of  tissue  by  electrolysin. 

Hyperkinetic  Neuroses  (Spasmodic  Neuroses  of  the  Larynx), 
The  spasms  may  be  either  tovh-  or  vUmic. 

Tonic  Spasms  of  the  Laryngeal  Muscles. 

Their  origin  may  be  (o)  central ;  (6)  from  itrUrifion  of  the 
frinil:  of  the  nriirnnl  hryngenl ;  and  (c)  from  reflej:  irrUntion. 

Tonic  spasms  of  central  origin:  In  tabes  dorcalis  spasm  of 
the  adductors  of  the  lar)'nx  occurs.  CUnical  picture :  Sudden 
dyspiia-a  with  loud  inspirations,  the  cords  remaining  in  ad- 
duction for  some  time.  It  also  occurs  in  tetanus,  tetany,  and 
hydrophobia. 

Tonic  spasm  fVom  initatioa  to  the  trunk  of  the  recnirent 
laTyngeal:  When  the  injury  is  transient  and  slight  there 
will  be  a  !aryngiL-iil  .-iiMUsm  which  is  a  forerunner  of  pai^nlyais. 
Aneurism  of  the  aroii  of  the  aorta,  cancer  of  the  (esophagus, 
pleuritic  adhesion  of  the  right  apex  of  the  lung,  and  tumors 
of  the  mediastinal  glands  may  cause  the  irritation.  Slight 
lesion  may  also  occnr  in  tabes. 

Tonic  spasms  from  reflex  irritation :  These  may  occur  from 
irritation  to  the  larynx,  faiice.'?,  and  neighboring  parts.  In 
highly  sensitive  children,  irritation  in  a  remote  part  of  the 
IhxJv  mav  cause  adduction  spasms.  The  latter  condition  has 
l)een  described  as  Inryngospanmua  infantum,  and  is  usually 
due  to  intestinal  irritatioDj  tapeworms,  a  tight  prepuce,  or 
constipation. 
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Clonic  Spasms  of  the  Larmgeal  Mosclei. 


Tlie; 


e  alw 


r  central  origin. 
consist  of  rliytliiiiii^I  inward  movements  of  I 
The  comiition  may  last  hiit  a  few  tnomciit^,  or  may  persist  Tor 
intha.  The  pillars  of  the  fauces  an;  alisii  ofUiii  affected 
ti  alike  manner. 

The  tonip  and  rlonlr  s{)asms  may  be  pri«ent  in  the  saim- 
case,  esjiefially  in  the  ilepress'jre  of  the  epiji^lottis.  Tlie  dis- 
easfs  most  ofien  caiwiiuj  L-loniu  s{)asm  of  the  larynx  are  evpb- 
ilis,  nicrungitis,  and  intrncranint  timiors.  '      ^_ 

Treatment  of  Laryngeal  Spasms.  ^H 

Of  central  origin:  It  tihonhl  l>e  Kifmjitomntic,  as  the  diseases 
causnig  it  are  incurable.  Prolonged  tonic  gpasms  of  the  ad- 
ductors, resulting  in  niarked  dys])ii<ra,  shonld  bo  i-elit-ved  by 
tracheotomy,  Morjihtiie  injections  will  reduce  excessive  e 
ci  lability. 

Of  reflex  spasms :  These  are  usually  seen  in  children, 
should  be  arrestinl,  as  more  or  less  danger  attends  theni. 
child  should  be  placed  in  a  warm  hath  and  the  {xiBterior  [ 
of  the  chest  donchwl  with  cold  water.     The  intestinal  Inw 
portal  circulation,  and  genitalia  should  receive  careful  attcntk 
and,  if  necessiiiy,  appn)priatc  treatment. 

Of  spaains  from  irritation  of  the  recurrent :  J^ittle  can  I 
done  for  spasms  fiimi    irritation  of  Ihe   recurrent  laryngi 
nerve,  as  it  is  usually  due  to  intrathoracic  pressure  from  , 
grove  tumor  or  other  morbid  condition. 


and  complete  G 
Tt  is  characterized  by 
lowed  by  a  fit  of  coughing, 


Glottic  E 

ifut  irritation  in  the  throat,  fol' 

dimness  of  vision,  dixj^iiiese  am' 

unwHiscionsnoss,  the  piitient  falling  to  the  tloor. 

Symptoms:  The  face  is  fluslKnl.     Thero  may  Ix-  epilepti- 
form convulsions,  which,  after  a  little  while,  are  (i>llowe<l  liy 
.  a  return  of  conseionsness.     After  such  an  attack  all  signs  of  _ 
Uthe  condition  diaap|>ciir.     The  seizure  is  clinically  much  lib 
■apoplexy  with  larj-ngeal  aura  and  laryngeal  spasm,  which  i 
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continued  long  enough  to  produce  unconsciousness.  Such 
sjiaams  are  liable  to  occur  in  neuraMlicnlcs  and  in  talxM*. 
Other  signa  and  siifjgcsfive  family  liistorv,  which  characterize 
epilepsy,  tatxs,  and  neurasthenia  shonhl  be  sought  for  before 
pronouncing  the  case  one  of  laryngeal  vertigo. 

The  treatment  should  be  addressed  to  the  eorrectiouof 
alimentary  an<l  portal  disorders;  and  to  the  excretory  organs 
of  the  body.  Tonics,  ar.scnie,  and  phosphorus  are  sometimes 
of  value  in  preventing  a  return  of  the  laryngeal  disorder, 

Nerrons  Cough, 

Definition:  This  is  a  spasmndic,  croupy,  or  even  musical, 
laryngeal  cough,  for  which  no  physical  cause  cau  be  assigned. 

Symptoms :  Persons  thus  affected  are  neuropaths  presenting 
otiier  stigmata  of  neurosis.  The  cough  is  usually  persistent 
during  the  daytime,  being  increase<l  upon  excitement,  and 
subsiding  during  sleep.  Upon  awakening  in  the  morning  it 
returns  with  renewed  vigor. 

Treatment:  Ten-grain  doses  of  the  bromide  of  potassium 
or  sodium  should  be  given  internally  throe  times  a  day. 
The  larynx  should  be  sprayed  with  aromatic  oily  solutions 
of  menthol  and  eucalyptol.  Systemic  tonics,  laxatives,  out- 
door exercise,  tj>gether  with  occujiaucy  of  a  room  with  abun- 
dant exposure  to  sunlight,  should  be  made  a  [tart  of  the  daily 
regime. 

Mogiphonia. 

This  is  characterized  by  difficulty  in  maintaining  the 
tension  of  tlie  vocal  cords  while  sinjring  or  during  forctil 
accentuated  speaking.  In  ordinary  conversation  no  difficulty 
is  experienceil. 

Rest,  massage,  friction,  and  regulation  of  alimentary  and 
portal  disturbances  afford  the  l>est  means  of  treatment. 

Chorea  of  the  Larynx  (Laiyngeal  Nystagmnsi. 
Tliiu  cnnditiim  U  quiic  like  chorea  in  olher  parts  of  the 
IwkIv,  and  is  characterized  by  frequent  recurrences  of  a  sharp, 
dry,  nuisy  cough  resembling  a  bark  or  yelp  of  a  dog.  Here, 
as  in  chorea  of  the  arms  and  face,  the  disease  is  usually  mani- 
fested in  females  about  the  age  of  puberty. 


Symptoms :  The  yclj)  or  bark  ciinsists  of  a  stiddcn  pjcpinitoiy 
cSbrt,  or  of  a  series  of  similar  noises  gradually  diminiehini; 
in  intensity,      Clioreio  ranvements  are  iisualiv,    tlioiigli  tliey 
may  not  he,  present  in  other  parts  of  the  bocly.     The  vo' 
is  unaffected,  out  may  twtray  a  slight  jerk iness  in  artictilatit 

The  patient  shouhl  be  treated  as  for  general  chorea, 
the  addition  of  sedative  inhalations  of  a  hot  vapor  of  the' 
compound  tincture  of  benzoin ;  or  of  tlie  vapor  from  a 
hot  infnsion  of  hops  or  hyuscyaraus.  Bromides  and  arsenic 
should  be  administered  internally,  the  bowels  and  portal 
circniation  regnlnted,  and  the  activity  of  the  skin  csbibli&li< 
by  friction  and  cold  douches. 


>«M 


Hypokenitic   Netiroses  (Laryngeal   Paresis   and    Paralysis). 

Motor  innemtion  (■('  the  laryngeal  muscles  is  by  the  aujx-rior 
and  iwiirrciit  laryngeal  nerves.  The  ixcurrciit  is  nio»t  fro- 
quently  involved.  J 


Total  Unilateral  Paralysis  of  the  Becnrrent. 

The  clinical  picture  is  as  follows : 

(I.  The  tijfrrfcil  cord  is  fixetl  midway  Ijetween  tbe  respiratory 
and    phonatory   positions, — i.  c,  In   the   cadaveric   |>ositioii. 
Neither  the  alxbictors  nor  the  adductors  are  acting.      TI 
con]  is  in  a  state  of  passive  equilibration. 

b.  The  free  edge  of  the  affected  cord  is  more  concave  than 
normal. 

e.  The  aryfeixoid  earfUaje  on  the  affected  mrfe  Is  rotated 
Komewhat  inward,  thus  allowing  the  vocal  process  to  project 
into  the  chink  of  the  glottis,  and  convert  the  concave  edge  of 
the  cord  into  two  concave  segments. 

d.  The  art/tmoid  enriilage  on  the  unaffected  side  moves  for-' 
wiird  during  phonation  somewhat  in  advance  of  the  one  oa' 
Ibf  nffiftwl  side. 

c   During  phonation  the  naralyzed  cord  and  the  arytenoid 

cnrtilngv  n^niain  fixed;  while  those  u^wn  the  unaffected  side 

vc  inward  ramcwhat  Iieyond  tbe  mwlian  line.     The  exa< 

kgomted  inwanl  niovemunt  is  a  compensatory  effort  at  vocalh^ I 
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/.  Tlie  glottic  opening  \s  oblique  from  before  backward 
til  ward  the  atfected  eidc. 

If,  The  arytenoid  miiscle  on  the  affected  side  sometimes 
twitcties,  as  it  is  occamonal]y  supplied  by  the  superior  1ar}'ii- 
geal,  whioh  is  not  usually  involved.  This  sign  snould  enable 
tiie  observer  to  exclude  ankylosis  and  prove  the  nervous 
origin  of  the  impairment. 

b.  The  epigUtttw  is  usually  innervated  by  the  superior 
larvngoal,  but  is  occasionally  supplied  by  the  recurrent, 
Wlion  by  the  latter  the  epiglottis  may  be  seen  to  twiteh 
upon  the  sound  side. 

t.  The  voice  is  at  first  feeble,  slightly  roughened,  but  not 
hoarse,  I^ter  on,  these  conditions  disappear  and  the  voice 
becomes  nearly  natural.  This  is  due  to  compensatory  func- 
tion on  the  uuaiTected  side. 

J.  There  is  excessive  icuKte  of  nir  dnrinn  pbonation,  and 
llie  respiratory  act  is  necessary  after  Bpt-akliig  u  few  words. 

Total  Bilateral  Paralysis  of  the  Recurrent. 

The  clinical  picture  is  as  follows : 

(I.  There  is  comjiete  ajihonia,  as  botli  cords  arc  in  the 
cadaveric  jHisition. 

it.  There  is  great  waste  of  nir  upon  attemptcil  phonation. 

c.  There  is  no  motion  of  the  cords,  as  both  the  adductors 
and  abductors  are  paralyzeii. 

Paralysis  of  the  Abdnctors. 

In  this  condition  a  portion  of  the  fibrw  of  the  recurrent 
pharyngeal  are  involved,  and  the  following  clinical  picture  is 
presented : 

a.  There  is  almost  complete  c/o«Hre  of  the  glottis  (Fig.  146), 
giving  rise  to 

b.  Dygpnaa ;  and 

c.  Stridor.  Both  are  increased  during  sleep  or  upon  slight 
irritation  of  the  larynx. 

d.  The  dyspntea  and  stridor  are  greater  during  inspiration. 

e.  The  voice  is  usually  unaffected  in  ordinary  conversation. 

f.  The  cords  remain  almost  parallel,  being  more  nearly  i 


Podtlon  of  the  root  corda  In  reipintion 
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proximated   during  inspiration.     This  sometimes   results  in 
profound  dyspntea. 

PrognoriBof  recurrent  laryngeal  paralysia:  In  paralysis  either 
of  the  muscles  of  abduction,  adduction,  or  both  cumbiiied    ijie 


aMuctor  pftralrsu.    <CoheD.) 


prognosis  is  usually  serious,  as  the  conditions  oaiising  it  are 
incurable  or  very  grave.  The  dyspnoea  may  be  so  nmrked 
as  to  call  for  tracheotomy. 

Laryngeal  Paralysis  from  Varlons  Oavsea. 

It  may  result  from  injury  to  iUc  imeumoyadric  by  fracture 
at  the  base  of  the  skull ;  or  to  the  i^pinal  accessory";  or  from 
bulbar  disease. 

Postdiphtheritic  bulbar  degeneration  sometimes  suddenly 
develops,  and  causes  larynjfwd  paralysis.  When  di»seminat«l 
sclerosis  invades  the  medulla  and  involves  the  laryngeal 
centres  the  symptoms  are  bilateral.  Tabes  is  the  tyi>e  of 
degeneration  which  most  often  impairs  the  laryngeal  centres. 
In  this  disease  the  paralysis  may  W  bilateral  or  unilateral 
complete  or  incomplete. 


Atropliy  of  the  Vocal  Cords. 

Atrophy  may  arise  fnim  any  condition  which  prevents  the 
use  of  the  vocal  organs,  as  paralysis  of  central  or  peripheral 
origin  ;  and  from  inflammatory  infiltration  and  degeneration 
of  the  muscular  fibres  themselves.  It  may  also  follow  anky- 
losis of  the  arytenoid  cartilages,  or  prolonged  6.xation  of  the 
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cartilagps   from    rheumatic    laryngitis.      Faradism    may   bo 
nii|i1it'tl  lixaliy  in  tliosc  cases  wliitHi  have  a  pro9(>«;t  of  nlti- 


H7Bterical  ParalyaU  (Functional  Aphonia). 

Etiology:  Great  mental  or  physical  exhaiistion  resulting 
from  sieknc.ss,  prolonged  anxiety,  or  physical  exertion  is 
sonietiniot)  attcnaed  by  complete  loss  of  tlie  voice.  It  may  be 
due  to  tlie  inhibition  of  the  will-centres  brought  about  by 
fright  or  powerful  suggestion.  Incipient  tuberculosis  is 
sometimes  ushered  in  by  this  type  of  aphonia.  Occasionally 
chninic  larynji^l  catarrh  seems  to  be  the  cause. 

Hysterical  pariilyslB  —  symptoms:  The  voice  (voluntary 
niii.-Hnilar  action)  is  lost,  while  coughing  and  laughing  are 
phonetic,  as  they  are  involuntary  acts.  S|)eech,  being  vnl- 
iintary,  is  inhibited.  IiiMpection  shows  the  cords  separated, 
moving  slightly  inwani  upon  attempted  phonation,  and 
slightly  outward   upon   deep   inspiration   (Fig.    147).      The 
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arytenoideiis  muscle  may  alone  \te  affectctl  and  cause  hoarse- 
ness and  fatigue  upon  phonation. 

Hysterical  paralysis — treatment:  Tonics,  nutritious  food, 
plenty  of  exercise  in  the  ojien  air,  snn.shine,  freedom  from 
mental  anxiety,  and  exce».sive  physical  exercise  will  do 
much  tnwar<l  cBecting  a  cure.  Suggestive  therapeutics  will 
aid  gi-eatly  in  overcoming  the  inhibition  of  the  will,  ooe  of 
the  most  important  etiologic  factors  of  the  condition. 
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TUMORS    OF    THE   LAKTWX. 

Beniffn  Tumors  of  the  "Laxynx^ 

Olaaaiflcation :    Papillonmta,   fibromata,  cystotnata,    m^ 
niutii,  atlentimttta,  lipomnta,  angioniuta,  an<l  cnclioadromsl ' 

Etiology:    Ilypeneniia  is    rfgai-dwl   by   some    as  a  i 
wbile  (ttlier  ot«ervera  of   wjiial  repute  do  not  «►  regui^ 
Tlie  same  is  true  of  catarrhal  inflnni  mat  ions. 

Benign  tumors  are  most  common  in  middle  life,  hut  are  0 
easionally  found  in  the  very  young  as  well  as  in  tlie  olil.  They 
Iiave  Iwen  occasionally  described  as  congenital.  Tliey  an- 
most  common  in  males,  prolrahly  on  account  of  a  more  ex- 
posed life  anil  pernicious  habits.  Overtaxing  the  voice,  as  in 
violent  singing,  street-crying,  auctioiieeriug,  and  public  sm-jik- 
iiig,  seems  to  be  a  prominent  (»use.  The  inhalation  of  in-i- 
tating  vapors,  as  from  soapsuds-steam,  etc.,  has  more  nr  le:^ 
iuflucuce  in  their  causation.  Nasal  obstruction  prulmbly 
exerts  some  influence;  while  syphilis  and  tuberculosis  un- 
doubtedly exert  a  marked  influence  in  their  causation. 

Benign  tamors  of  the  larynx — symptomB:  The  voice  is 
inipjiired  in  alxiut  niiic-teriliis  of  the  cases,  the  im[)airraent 
usuallv  being  in  the  form  of  hoarseness  or  aphonia.  Occa- 
sionally, however,  it  may  be  dou))!e — ;.  f,,  gives  off  two  tones 
at  once.  Tins  is  (»usei]  by  small  growths  whicli  divide  the 
cords  into  two  segments,  each  segmeut  giving  forth  a  (lifferont 
lone.  If  there  is  no  hoarseness  or  other  impairment  of  the 
voice,  its  vnhirae  and  strength  are  diminished.  In  about  15 
per  cent,  of  the  cases  there  is  marked  dyspncea.  Cough  may 
or  may  not  be  pix'sent.  If  present,  it  is  j»roiiably  due  to  the 
pressure  of  the  growth  upon  the  "  cough-S|Kit«  of  Stoerek." 
riie  exiwctoration  is  scanty  and  somelimes  streaked  with 
blcMxl.  Deglutition  is  interfpreil  with  wlien  the  growth  is 
upon  the  epiglottis,  in  the  hyold  fossa,  or  iijion  the  wall  of 
the  phniyiix.  There  may  be  some  discomfort,  but  no  pain. 
In  adults  the  mucosa  is  not  usually  inflamed.  In  children, 
however,  the  growthsarc  usually  attended  by  hirj-ngitis,  which 
gives  rise  to  nocturnal  dyspntpa. 

The  lai-yngoacopic  mutye  varies  with  tlie  loi^tion  and  char- 
acter of  the  growth. 
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The  congh-apotB  of  Stoerck:  The  sensitivt;  areas  known  as 
"  the  coiigh-spotri  of  Stoerck  "  are  located  oti  the  (a)  posterior 
commissure  between  the  arytenoid  cartilages;  npon  the  (6) 
posterior  wall  of  the  larynx  and  (c)  trachea ;  and  upon  the  (d) 
bifurcation  of  the  trachea. 

Benign  Tumois  of  the  Lajyox — Diagnosis. 

Papillom&ta:  They  are  soft,  pinkish -gray  or  whitish-gray, 
wart-like   growths  (Fig.   14S).     They  are  usually  movable, 
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and  grow  from  the  anterior  angle  of  the  cords.  I  have  seen 
ont-  «^^ase  in  which  they  grew  from  the  whole  length  of  the 
cords  and  from  the  under  surface  of  the  epigluttia. 


^ 


Fibromata:  They  are  firm  to  the  touch,  have  a  rounded 
nndidar  contour  (Fig,  14fl),  and  the  mucous  mend)rBne  cover- 
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ing  tliem  is  soni(?what  injected.  They  are  either  sessile  or 
imbedded  in  tlie  surrounding  tissues.  They  most  often  grow 
from  the  anterior  portion  of  the  cords.  In  general  apjxtarancc 
they  somewhat  resemble  cystomata  and  chondroniatu.  Ohon- 
dromata  never  grow  from  the  cords,  aiid  arc  much  firmer  to 
tlie  touch ;  wliilc  cystoniata  are  soft,  movable,  and  semi- 
translucent. 

OyBtomata:  They  pit  u|HJn  probe-pressure  and  regain  their 
rotundity  at  once,  Tiiey  are  small,  ronndish,  pinkish-gray, 
semi  translucent  tnmors.  When  lying  across  the  chink  of  the 
glottis  they  appear  almost  transparent. 

Obondnnnata :  As  ohondromata  grow  from  the  cartilaginous 
box  they  are  covered  with  healthy  mucous  membrane.  They 
develop  very  slowly,  the  cricoid  cartilage  being  most  often 
afTected.  In  this  location  they  may  resemble  perichondritis 
or  carcinoma.  In  perichonilritut  there  is  a  history  of  sudden 
onset,  followed  by  marked  dyspnoea,  which  renders  the  dif- 
ferentiation clear.  Carcinoma  of  the  larj-nx  rarely  grows 
below  tlie  glottis,  hence  nee<l  not  be  confounded  with  chon- 
droma of  the  cricoid. 

Luyngeal  polypus :  This  is  a  rounded  scmitranslucent  tumor 
usually  attached  to  the  vocal  cortis,  as  shown  in  Fig.  150. 

Fia.  150. 


A  polyp  III!  the  rlglil  rncal  ci 

They  are  slightly  pedunculated  and  mo 
of  the  nasal  mucous  membrane. 
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Benign  Tumors  of  tbe  Lanrnx — Treatment. 
This  is  chiefly  anrgical. 
Xeai-ly  all  benign  tumors  may  be  removed  through  the 
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mouth  with  a  snare,  cantcry,  nr  one  of  the  curved  ctirettcB 
phnwn  in  Figs.  139  and  143.  If  the  growth  is  pedunculated, 
the  snare  loop  may  be  insinuated  aroiiud  it ;  and  if  it  is  seKsilo, 
one  of  the  laryngeal  biting  or  cutting  curettes  Hhould  be  used. 
Small  growths  upon  the  edge  of  the  cords  are  best  removed 
with  the  serrat«J  larj'ngeal  forceps  shown  in  Fig,  145.  Care 
should  be  exercised  to  avoid  injury  to  tlie  cords,  as  permanent 
impairment  of  the  voice  might  follow. 

Local  anie8thesia  should  l>e  produced  by  the  ajiplication  of 
a  20  per  cent,  solution  of  cotuinc  to  the  laryngeal  mucous 
membrane,  otherwise  the  spasmodic  movenicnte  of  the  pharynx 
and  larynx  will  interfere  with  the  performance  of  this  oiieni- 
tion.  Great  dexterity  from  large  cxjwrience  is  required  for 
these  operations.  The  ojwrator  does  not  see  the  growth,  but 
au  inverted  image  of  it.  The  same  is  true  of  the  cutting  end 
of  the  laryngeal  instrument.  He  is  guided  by  the  reverse 
movements  observed  in  the  laryngeal  mirror.  This  makes  the 
operation  a  very  difficult  one.  The  b^inncr  should  practise 
laryngoscopic  examination  and  instrumentation  upon  a  large 
number  of  persons  before  attempting  to  remove  morbid  tissue 
from  the  larynx. 

Malignant  Tumors  of  the  Larynx. 


Definition:  Sarcoma  of  the  larynx  is  au  embryonic  con- 
nective-tissue growth  usually  occurring  lictwecn  the  twentieth 
and  fortieth  years.  The  larger  celled  tumors  grow  slowly ; 
while  the  smaller  celled  ones  develop  rapidly.  The  tumor  is 
rarely  found  in  the  larynx,  being  in  the  pro]>ortion  of  one  to 
sixty-two  of  cari'inoma.     The  etiology  is  obscure. 

Sarcoma,  of  the  laiynx — STmptoms ;  Vocalization  and  respi- 
ration are  impaired  early.  There  is  a  sjiasmodic  hacking 
cough,  due  to  the  presence  of  secretion.  Cough  is  a  distress- 
ing symptom  when  the  growth  is  infraglottie.  Dysphagia  is 
present  when  it  extends  upward  involving  the  epiglottis  and 
contiguous  tissues.  Erosion  and  ulceration  appear  early,  but 
pain  is  rarely  present.  The  sputum  is  tinge<l  with  blood, 
although  hemorrhage  is  not  so  common  as  in  sarcoma  of  the 
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nose.  The  tumors  are  usually  small  in  size  when  recogniEeJ, 
as  they  interfere  with  respiration  before  becoming  lar^. 
The  growth  does  not  extend  to  the  adjacent  tisfsucs,  hut  if  ii 
begins  in  them  it  often  extends  into  the  lan-nx.  The  aiilhor 
recently  saw  a  case  in  winch  the  posterior  wall  of  the  pharyni 
and  laryns  were  involved,  the  growth  being  about  the  size 
of  a  large  filbert,  A  cachexia  sometimes  develops,  and  is  doe 
to  obstnicteil  respiration. 

DiagnoBis:  The  tumor  is  soft  and  gnnnotis,  with  an  irregu- 
larly rounded  outline,  and  is  of  a  pinkish-gray  or  purplish- 
gray  color.  A  portion  should  be  removed  and  submitted  to 
microscopical  examination. 

The  prognosis  is  much  more  grave  than  that  of  sarcoma  of 
the  nose.  It  is  almost  as  fatal  as  carcinoma  of  the  larynx. 
The  avci-ajfL-  length  of  life  is  less  than  two  years. 

Sarcoma  of  the  lanmx — treatment :  Extirpation  is  some- 
times followed  by  a  cure,  although  this  is  rare.  C-omplete 
resection  or  extirjiation  nf  the  entire  larynx  is  nsually  in- 
dicated, as  a  less  extensive  operation  will  lie  of  hut  teuiporarr 
vahte.  A  preliminary  traciieotomy  should  l>e  perfiirmecl  be- 
fore removing  the  larynx,  as  tlie  auicstlietic  must  be  adnii 
istered  through  the  artificial  opening. 

OMclnoma  of  the  Larynx. 
Etiology:  Heredity  exerts  an  important  influence  in  al 


2b  per  cent,  of  the  caaes.     It  Is  more  fntquent  in  males, 
occurs  late  in  life. 

Oarcinoma  of  the  laiynx — symptoms :  These  will  tlepend 
upon  the  locatifin,  size,  and  stage  of  development  of  tlie 
cancer.  If  it  is  located  u|>on  the  cords  or  ventricular  bands, 
the  voice  will  he  affected.  If  the  (wsttTJor  commissure  is 
affected,  there  will  be  cough  ;  while  if  located  on  the  anterior 
wall, the  function  of  the  epiglottiswill  be  impaired,  thus  giving 
rise  to  dysphagia.  If  it  is  in  the  ulcerative  stage,  there  will 
be  a  foul  odor  attendeil  by  cough,  while  pain  will  be  more 
pronounced.  At  first  the  voice  is  weakened  and  changed  in 
quality  or  pitch  ;  after  a  time  it  is  entirely  lost.  Hemorrhage 
may  occur  after  the  ulceration  has  forme*!.  It  is  not  usually 
fatal  or  dangerouscomplication.  Thecancerouscachexii 
may  not  be  present  in  the  early  and  middle  stages  of  the 
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Diagnosis :  This  must  be  ham'A  upon  the  location  of  the 
tiitnor,  the  character  and  estent  of  the  iilceratii>n,  the  exist- 
enee  of  pain  after  a  somewhat  delayed  jieriod,  and  upon  a 
microscopical  examination  of  a  piece  of  the  diseased  tissue. 
This  must  be  removed  from  a  n  on -ulcerated  portion  of  the 
growth,  as  the  granular  surface  of  the  ulcer  will  not  show 
characteristic  inward  proHfrrnfion  nf  the  epUhelium.  The 
growth  is  nearly  always  siipraglottic. 

Carcisoma  of  the  larynx — treatment:  Total  extirpation  of 
the  larynx  is  followed  hy  about  10  per  cent,  of  recoveries, 
and  offers  the  best  nio<le  of  treatment  now  known.  Less 
radical  measures  are  atteiidefl  by  less  favorable  results. 

PnllUilive  reiitcdiea  should  lie  used  locally  to  mitigate  the 
distressing  symptoms.  The  secretion  can  be  removed  by  gar- 
gles containing  10  per  cent,  of  carbonate  of  sodium,  after 
which  hydrozonc  in  20  per  cent,  solution  should  he  used. 
The  alkaline  solution  should  be  used  first,  as  the  hydrozone 
coagulates  the  albumin  in  the  secretion  and  renders  it  diffi- 
cult of  removal.  Powders  containing  morphine  or  cocaine, 
or  both  combined,  afford  relief  to  the  sharp,  lancinating  pains. 
The  fetor  may  be  remove<l  or  modified  by  solutions  contain- 
ing 2  \KT  cent,  of  permanganate  of  potassium  or  an  equal 
amount  of  carbolic  acid. 
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The  following  prescriptions  have  been  selected  from  the 
text-l«K)ks  mentioned  in  the  preface  and  from  those  used  by 
the  author.  Some  of  them  have  appeared  in  the  text,  but 
most  of  them  are  additional  remedies  which  have  lieen  found 
to  Ite  valuable.  They  are  classified  under  the  diseases  in 
which  they  are  most  useful. 

Simple  Cleansing  Solutions : 
I(i,  Sod.  bicarb., 

S(kI.  boralis,  sixl,  rhioridi,        aa  V}. — M. 
Sig. — Add  a  tea.spoonfui  to  a  pint  of  lukew-arm  water 
and  use  with  a  syringe  or  atomizer  to  cleunse  tlic  nose  from 
thick  mucus  and  crusts. 
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Bimple  ffH^^«^«r  Balvtlou — Oomtinued: 

B.  Sixl.  bicarb.,  gr.  xv. 

Sod.  bibur.,  gr.  zv. 

Acid.  carboL,  gr^  iv. 

Glycerin.,  HI  x  1  v. 

Aqiue,  ad  Si. — M. 

Sig. — Doi^U V  solution.  Dilute  with  equal  parts  of  water 
and  lu^  with  atomizer ;  or  exkuS  up  the  nose. 

R.  Aoidi  acetici,  Siiss* 

Glycerin.,  3iij. 

Aiiufe,  ad  5x. — M. 

Si:;. — ^To  he  used  as  an  antiseptic  and  atimiilating  wash 
in  tho  lu^H^  and  nasopharynx  in  the  course  of  the  exanthema- 
tons  fevers. 

Hay  FeTer,  or  Hyperttsthatie  Khinitls : 

R.  Aoidi  itirl>olioi,  gr.  xxx. 

Aiiiinoiiii  iiirlxMiatis,  §j. 

Pnlv.  cirhtMiis  ligni,  5J* 

0\A  lrtv;uulnlji\  ITlxx. 

Ti!iot.  InMizoin.  oo.,  5ss- — M. 

SisT, — ViuH^rk  antl  inluilo  to  relieve  the  congesto<l  condition 
of*  tho  imu^nis  iiiomhnine  in  aoiito  iwvza  and  hay  fever. 

U.   Aoidi  i^irUdioi,  gr.  xxx. 

Kxt.  pini  (xmadonsis  dest.,  TTlxx. 

l-i«|.  vast»liii.,  5J. — M. 

SiiT. —  Po  Iv  u-^hI  in  tho  acute  stage  of  hay  fever  for  the 
anu^thotio  otVivi  of  the  ciirlxJic  acid. 

(Ingaijs.) 

U.  Zinoi  valoriauatis,  pr.  j. 

Pil.  asiif^otid.  co.,  gr.  ij. — M. 

Ft.  yW,  i. 
Siir. — (;ivo  one  or  two  pills  two  or  thn^o  times  a  day  to 
roliovo  tho   nourasthonic  syni|)toiiis  iHTurring   in  hay  fever. 

(Sin  MoUKLL  Ma^khnzik.) 
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^.  Glycerit.  acid.  carboL,  Sj. 

Quininae  hydrochlor.,  3j. — M. 

Sig. — To  be  dissolved  with  the  aid  of  heat  and  one  two- 
thousandths  part  of  perchloride  of  mercury  adde<l.  To  be 
applied  with  caution  to  the  nasal  mucous  membrane  every 
two  or  three  days  for  the  relief  of  the  acute  symptoms  of  hay 
fever. 

(Sir  Andrew  Clark.) 

^.  Acid,  chromici  cryst.,  gr.  J^,  ^,  J. 

Aquse  dest.  Jj. — M- 

Ft.  nebulae  and  use  to  check  sneezing. 

Ohronic  Bhinitis : 

I^.  Potass,  chlor.,  gr.  x-xx. 

Aquae,  Sj. — M. 

Sig. — To  be  used  as  a  spray  in  rhinitis  with  collapse. 

I^.  Eucalyptol,  Tllxv. 

Menthol,  gr.  xv. 

Camphor.,  gr.  Ix. 

Ol.  pini  compilonis,  3ss. 

C)l.  rosae  ITlij. 

Liq.  vaselin.,  q.  s.  ad  3ij. — M. 
Sig. — Use  in  the  nose  with  an  atomizer  in  mild  cases  of 
hypertrophic  rhinitis. 

IJ*.   Ichthyol,  gr.  xlviij. 

I^anolin, 

Vaselin.,  aa  3iv. — M. 

Sig. — Use  on  a  cotton-wound  applicator  to  massage  the 
nasal  mucous  membrane  in  chronic  forms  of  rhinitis. 


Osana  and  Atrophic  Bhinitis  : 

^.  Hydrarg.  ammoniati,  gr.  iv. 

Pulv.  sacch.  alb.,  Sss. — M. 

Sig. — Insufflate  into  the  nose  to   stimulate  the  mucous 
membrane  in  ozaena. 
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OzssnsL  and  Atrophic  BMiiitis — -Continued: 

!^.  Hydrarg.  oxidi  rubr.,  gr.  iv. 

Pulv.  sacch.  alb.  Sss. — M. 

Sig. — To  be  blown  into  the  nose  after  cleansing  in  ozaena. 

^.  lodoformi,  gr.  v-x. 

Menthol,  gr.  iij-v. 

Lanolin,  Sss. 

Liq.  vaselin.,  Sss. — M. 
Ft.  ung. 

Sig. — To  be  applied  to  the  interior  of  the  nose  with  a 

brush  in  ozsena  or  ulcer  of  the  septum. 

'fy.  Creolin,  tUj-iv. 

Aquae,  5J' — ^« 

Sig. — Antiseptic  and  deodorant,  to  be  used  in  atrophic 
rhinitis,  syphilitic  and  other  ulcerations,  and  in  diseases  oi  the 
accessory  sinuses. 

!^.  Sanguinarise  canadens.,  ITtv-xxx. 

Aquffi  tepid.,  Oss. — M. 

Ft.  lotio. 

Sig. — To  be  used  with  an  atomizer  or  syringe  night  and 
morning  for  ozsena. 

15*.  Zinc  sozoiodol,  gr.  xlviij. 

Talc,  q.  s.  Sj. — M. 

Sig. — To  be  blown  into  the  nose  in  atrophic  rhinitis  after 
cleansing  the  nose  from  crusts. 


Diphtheria  and  Pseudodiphtheria : 

"S^.  Menthol,  gr.  xlviij. 

Toluol,  3ij. 

Sol.  of  perchloride  of  iron  (fort.),  gr.  xx. 
Alcohol  absol.,  q.  s.  ad  Ij. — M. 

Sig. — To  be   applied    locally   in  diphtheria  or  pseudo- 
diphtheria. 

(LOFFLER.) 
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^.  Acidi  lactici,  3J-y. 

Aquae,  3j. — M. 

Sig. — To  he  used  with  an  atomizer  in  diphtheria  as  a 
solvent  of  the  membranous  exudate. 

(L.  Browne.) 

I^.  Acidi  sulphurosi,  Sss-j. 

Aquae,  ad  Sx. — M. 

Sig. — To  be  used  as  a  gargle  in  diphtheria,  pseudodiph- 

theria,  and  in  mycosis.     By  some  it  is  considered  as  almost 
specific  in  diphtheria. 

Empyema  of  the  Accessory  SinQses: 
IJ*.  Aristol, 

I^.  Europhen, 

^,  Nosophen, 

I^'.  lodol, 

I^.  Iodoform. 

Sig. — To  be  blown  into  the  nares  in  empyema  of  the 
accessory  sinuses. 

Belazed  Uvula : 

I^.  Aluminis, 

Acidi  tannic!,  aa  gr.  Ix. 

Aquae  rosae,  ,?x. — M . 

Sig. — To  be  used  as  a  gargle  in  relaxation  of  the  uvula 
and  congestion  of  the  iauces. 

Hsemostatics : 

R.  Antipyrin,  gr.  xv. 

Aquae,  ad  3j. — M. 

Sig. — To  be  used  in  the  nose  and  throat  as  a  haemostatic. 

I^.  Pulv.  fol.  matico, 

Pulv.  amyl.  exsic,  aa  equal  parts. — M. 

Sig. — To  be  insufflated  into  the  nose  for  epistaxis. 


490    PRESCRIPTIONS  FOR  EAR,  NOSE^  Aim   THROAT. 

Adenoids : 

]^.  Glycerit  acid,  tannici,  siij. 

Aqu«,  ad  5iij. — ^M. 

Sig. — One  teaspoonful  to  a  win^lassful  of  warm  water, 
to  be  injected  down  the  nose  night  and  morning^y  as  a  remedj 
for  postnasal  adenoids. 

Dry  Catarrh  of  the  Noae,  Pharynx,  and  Larynx : 

^.  lodini,  gr.  v— xx. 

Potassii  iodidi,  gr.  x— xxx. 

Ol.  gaulthcr.  (ol.nienth.  pip.),      HI  v. 
Glycerin.,  3j. — M. 

Make  four  solutions,  varying  the  amount  of  iodine  and 
potiissiuni  iodide  between  the  limits  given  in  the  prescription. 
Si^. — In  dry  rhinitis,  pharyngitis,  and  larj^ngitis  Ix^n 
with  the  weakest  solution  and  gradually  increase  to  the 
strongest  to  stimulate  the  glandular  function  of  the  mucous 
nienibrane. 

Acute  Tonsillitis  and  Pharsrngitis : 

R.  (inaiacol, 

Olive  oil,  aa  31  v. — AI. 

Sig. — Apply  to  the  fauces  of  pharynx  in  acute  tonsillitis 
and  pharyngitis. 

I^:.  Argent,  nitmt., 

Aqute  dest.,  aa  oiv. — M. 

Sig. — It  may  be  used  instead  of  the  guaiacol  mixture. 
One  or  two  applications  of  the  above  mixture*  arc  often  suf- 
ficient to  arrest  acute  inflammations  of  the  throat  and  pharynx 
if  applied  in  the  first  stage. 

I^.   Red  gum  lozenges  (Wyeth). 
Sig. — To  l)e  dissolved  in  the  mouth  at  frequent  intervals 
in  mild  attacks  of  acute  pharyngitis. 

I^.  Guaiacol,  .?ss. 

01.  amygdala?  dulcis,  .5ss. — M. 

Sig. — To  i)c  applie<l  with  a  cottcm- wound  proi)e  in  acute 
inflammations  of  the  throat. 
It  is  also  appliinl  to  relieve  |)ain. 
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Laiyngitis : 

^.  Tr.  iod.,  3j. 

Glycerin.,  Sss. 

Acjiia},  ad  siij. — M. 

Sig. — To  i>e  used  to  moisten  compress  in  laryngitis. 


^- 

Animonii  carbonatis, 

gr.  ij-iv. 

Tr.  scilhe, 

Ulx. 

Tr.  digitalis, 

ITlv. 

Liq.  strychninse, 

my. 

Infiis.  cascarillae. 

ad  .?j. — M. 

Sig. — (live  one  teaspoonful  every  three  to  six  hours  as 
an  expectorant  in  subacute  catarrh  of  the  larynx. 


15*.  Eucalyptol,  TTlx. 

Menthol,  gr.  v. 

Camphor.,  gr.  v. 

Ij\{\,  vaselin.,  q.  s.  ad  3j. — M. 

Siflf. — To  he  used  in  acute  laryngitis  after  cleansing  the 
throat  with  aqueous  solutions. 


Tubercnlar  Larsmgitis : 

^.  Menthol,  gr.  xlviij. 

01.  oliv.,  q.  s.  to  make  3j. — M. 

Sig. — To  he  applied  to  the  larynx  in  larj'ngeal  tubercu- 
losis with  a  cotton-wound  applicator,  or  an  atomizer. 

(Rosenberg.) 


^.  01.  eucalyptol,  a;ij. 

01.  terebinth.,  3]. 

Magnesia?  carb.  levis,  sij. 

Aquje,  q.  s.  ad  ,?iij. — M. 
Sig. — A  teaspoonful  in  a  pint  of  hot  water.     Inhale  the 

vapor  to  loosen  the  secretion  and  allay  the  cough  in  tuber- 
cular laryngitis. 
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Nervous  Dyspepsia  of  Singers : 

I^.  Quininse  sulphatis, 
Acidi  carbolici, 

Extract.  kramerisD,  aa  gr.  ss. 

Pep.,  gr.  ij.— M. 

Ft.  pilula. 

Sig. — Take  one  before  each  meal  at  which  meat  is  taken 
in  cases  where  there  is  sluggish  digestion  with  flatulency. 

This  is  of  special  value  for  vocalists,  actors,  and  speakers,  in 
whom  the  digestive  system  is  frequently  impaired  by  nervous- 
ness. 

Syphilis: 

^.  Potassii  chloratis,  gr.  xc-cxx. 

Glycerin.,  SJj. 

Aquae,  ad  5x. — M. 

Sig. — To  be  used  as  a  mouth-wash  in  syphilis  during  the 
administration  of  mercury. 

I^;.  Liq.  hydrarg.  nitratis,  .^j-iv. 

Aqua?,  q.  s.  ad  3j. — M. 

Sig. — To  be  applied  to  the  sloughing  ulcer  of  tertiary 
syphilis.  As  the  application  is  very  painful,  cocaine  should 
first  be  applied. 

Inspissated  Cerumen : 

^.  Sodii  bicarb.,  gr.  x. 

Glycerin.,  .^j. 

Aquae,  ad  ^iv.— M. 

Sig. — Drop  into  ear  three  times  daily  to  soften  inspissated 
cerumen  preparatory  to  removing  with  a  syringe. 

^.  Hydrozone  (15  vol.). 

Aquae,  aa  siij. — M. 

Sig. — Same  as  preceding. 
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Eczema  of  the  Auricle  and  Meatus : 

T^.  Acidi  carbolici,  gr.  v. 

Spirit,  rectif.,  Sij. 

Glycerin.,  Sij. 

Aquse,  Siv. — M. 

Sig. — Paint  external  meatus  in  scaly  eczema  with 
pruritus. 

^.  Jjinimcnt.  calcis, 

Ung.  hydr.  nitratis,  aa  siss. 

Liq.  carbon  is  detergent.,  TTlxij. 

Ung.  zinci  oxid.,  ad  5j. — M. 

Sig. — For  external  use  in  scaly  eczema  of  the  auricle  or 
external  auditory  canal. 

!^.  Liquor  plumbi  subacet,  3j. 

Glycerin.,  39. 

Aquae,  ad  51V. — M. 

Sig. — In  eczema  or  diffused  inflammation  of  the  auricle 
and  meatus  the  parts  should  be  frequently  sponged  with  the 
lotion. 

Funmculosis  of  the  External  Meatus : 

^.  Menthol,  gr.  ij. 

Iodoform!,  gr.  iv. 

Lanolin,  3ij. 

Vaselin.,  3ij. — M. 

Sig. — Apply  on  cotton  plug  in  furunculosis  of  the  exter- 
nal meatus. 

]^.  Acidi  carbolici,  gr.  xx. 

Glycerin., 

Aquae,  aa  siv. — M. 

Sig. — Local  application  to  relieve  pruritus. 

Mastoid  Periostitis : 

15*.  Tinct.  lodi. 
Sijr. — In  mild  cases  of  mastoid  periostitis  and  in  disease 
of  the  labyrinth ;  external  use. 
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Anodyne  Mixtures : 

^.  fiismuthi  subnit., 

Pulv.  acacise^  aa  sij. 

Iodoform  i,  38S. 

Morph.  sulph.y  gr.  xx. 

Acidi  tanniciy  3ss. — M. 

Sig. — Insufflate  into  the  larynx  half  an  hour  before 
taking  food  in  cases  of  painful  deglutition  in  tuberculosis  and 
malignant  disease. 

The  iodoform  may  be  omitte^I  if  the  odor  is  disagreeable 
to  the  patient. 

13^.  Cocain.,  gr.  xx. 

Iodoform!,  3ij. 

Zinc,  stearat.,  3J. — M. 

Sig. — Blow  into  the  throat  or  nose  for  the  relief  of  pain 
in  tubercular  or  malignant  ulcers. 

^.  Camphoraj  (reduced  to  fine 
powder  with  a  few  drops 
of  rectified  spirits), 
Chh)ral  hydrat.,  aa  3ss. — M. 

Sig. — To  be  applied  externally  as  an  anaesthetic  in  neu- 
ralgic and  other  painful  affections  of  the  throat. 

^i.  Acidi  carbolici 

(1  to  5  percent.), 
Glycerin.,  aa  3 j. — M. 

Sig. — Drop  into  ear  to  relieve  pain  in  middle-ear  inflam- 
mation. 

Suppurative  Otitis  Media : 

1^,  Acidi  carbolici,  gr.  xx. 

Sp.  vini  rectif., 

Aquff,  aa  5J. — M. 

Sig. — Instil  into  ear  after  drying  and  cleansing  in  chronic 
purulent  inflammation  of  the  middle  ear. 
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I^.  lodoformi,  3ss. 

Sp.  vini  rectif,  Sj. — M. 

Sig. — Instil   in   chronic  purulent   inflammation  of  the 
middle  ear. 


Tinnitus  Anrinm : 

Tnfus.  digitalis,  3iv. — M. 

Sig. — Two  teaspoonfuls  twice  daily  in  pulsating  forms  of 
tinnitus. 

"B^.  Sodii  brom.,  gr.  xv-xxx. 

Sig. — Dissolve  in  a  tumbler  of  water  and  take  at  bedtime ; 
in  cerebral  symptoms  and  vertigo  occurring  in  the  course  of 
ear  disease. 


I^.  Anjmcmii  chloridi,  gr.  xx. 

So<lii  iodidi,  gr.  iij. 

Ext.  glycyrrh.  liq.,  TTlxx. 

Aqua?,  ad  3j. — M. 

Sig. — To  he  used  internally  in  chronic  nasopharyngitis 
associated  with  middle-ear  inflammation  and  tinnitus.  Pre- 
ferably given  at  11  A.M.  and  4  p.m. 

^.  Potassii  iodidi,  gr.  xxx. 

Camphorse,  gr.  vj. 

Ol.  menth.  pip.,  tllv. 

Ung.  simpl.,  ,^iv. — M. 

Sig. — To  be  applie<l  with  friction  to  the  mastoid  surface 
for  the  relief  of  tinnitus  aurium. 

(Gruber.) 

^,  Canthos  (Johnson  &  Johnson). 
Sig. — To  produce  vesication  over  the  mastoid  in  facial 
paralysis,  in  labyrinthine  disease,  in  i)aralysis  of  the  auditory 
nerve,  otalgia,  and  in  distressing  forms  of  tinnitus  aurium. 
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extradural,  2)8 
Accomraudalioii,  97,  in  115 

smpliMido  of,  l.Vi 
AchromaUipaia.  139 
Acuity,  test  of,  2t 

Adenoids  (»c«  ft»(«aMi  admoUt},  403 
Advancement,  Iftj  " 

Alffi,  collaps*^,  346 
Amaurosis,  138 

TiiKSX,  13H 
Aml.iy..[,ia.  137 


Aiiiridiii.89 
AniBocoria,  96 
AnkyloblcpharoQ,  50 
Anoamia.  3^3 
Antitoiin    In  diphtheria 

M«rM),37a 
Antrom,  eropj-Biua,  3H 
diagDosia,  siq 
treatment,  31B 
Aphakia,  tI5 
AphoDia,  functionat,  <7B 
Arcusaeiiilis.  sa 
ABtheoopia.  13a 
■ccommodntlve,  155 
nuaciilar,  1-17 
AitiKmatic  chart,  23.  35 
AsCiKmatinn,  32,  157 
iireKolar.  158 
tiKular.  in7 
varieties,  1.S7,  l-W 
Atrophia  bulhi,  107 
And  i  tor;  nervp,  flea 
P«™lysis.  362 
Parcais,  2G2 
32— Ej8. 
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Aural  polypi,  aS3,  253 
Auricle,  ]9e-I9H 
cysta,  ltP8 
defects,  19e 
eczema,  IW 
indamoiatioDs,  106 
Injuries,  167 
perichoDdritia,  IS6 
Autoecopy,  423 


BlenDorrhtra,  S2 

"lepharitia,  45,  46 

squamosa,  46 

treatment,  46 

ulcerosa,  46 

Blepharophimt ,  _ 

Blepharoptasty,  161 


1.5! 


Blepharospasm,'  51 
Bitphthalmoa.  75,  108,  110 

treatment,  75 
Bursa  pharyngea,  406 


f^Qthoplasty.  161 
CnUract«,  115.  lie,  117-ia) 
■cqaircd,  117-iao 
kinds,  117 
aiiterior  polar,  117 
black,  120 
cortical,  118 


119 


lamellar, 

Morgagj ., 

fltages.  119 

perinuclear,  118 
progressive,  120 
secondary,  120 

traumatic,  116 
treatment,  117 
zonular,  118  s 
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lyvEX. 

CaUractB,  conge 

Hal,  Ua 

Ciliary  body,  injuries,  )RI                     1 

complete,  11 

dotted,  118 

inuBclea,  97                                             H 

p.rtW.U6 

prouova,  B7 

polmr,  116 

Coloboma,  41                                                | 

of  iria,  etc,  (w«  irU.  elc).  OO 

diKissioii,  1 

m 

of  leaa,  US                                              i 

fl»p  eitncti 

uii,  lOS 

Color-bliuduMB,  i:H) 

linear  eiti«L'Hui..  I6H 

aoiuirtxl.  I3R                                           .' 

solution,  169 

suction,  169,  i;ii 

Cuncenlric  uiotnctioD,  31 

Caurrh,  chronic   [...^tnjujil  (See   A'lUo- 

Conduction,  bone,  181 

jlkorynflf-Tf  f.,l.triht.  SttO 

influence  of  age  ntKiii,  |8S 

CooicU  cornea.  T7                                    . 

lSa-190 

Conjunctiva,  57-71                                  J 

deep.3!K! 

anatomy,  SI                                         ■ 

lUBsl,  2»2 

foruix,  58                                          ■ 

BDperfcial.  293 

limhus,  S7                                      H 

Cernmliiat  retenli„ii,  l!C,) 

'lisi'iLs.'^,  no-71                     ^^^H 

etiology,  19S 

uf  „lugs,  lis. 

ffir|« 

Hymptuma,  199 

treatment,  200 

■p.oUo.j;ntiMi,« 

Chalaiion.  47 

■  SESi?» 

Chemosis,  70 

treatment,  71 

Cholf8t«ituni8.  251 

tumon^  58,  E9 

Choroid,  101-107 

denn^oid!  58 

■Ibinisui.  103 

fatty.  56 

wittlomy.  101 

coloboiim.  !03 

maliunanl,  .<» 

iiijiiriiB.  103 

dotnchment,  103 

xerosis,  69 

ropture.  103 

symptoms,  69 

posterior  Bta|.l.yloma.  106 

Conjunctivitis.  fiO-71 

tdl<i'n:ulo»is  of.  104 

catarrhal.  60,61.68 

acute.  80 

solitary,  104 

symptflDB,  60 

Choroiditis,  104-107 

treatment,  61 

ftnmlari^.  106 

chronic,  61 

cenlnvliK,  lOB 

symptoms,  81 

treatment,  61 

eiiidative.  105 

spring,  68 

vernal,  68 

trentmeitt.  106 

folliraUr.  62 

■nppurative.  106 

diiMn>osis.  62 

ftiolt^y.  lOfi 

symptoms,  lOd 

gonorrliiEal,  62 

treatment.  107 

complications,  83 

dofinitioti.  63 

o/).  104 

symptoms.  62 

spt-eiflca.  106 

preventive.  63,  64 

aiiary  body,  97-101 

>u«<.my,97 

inflammatic 

11,  100 

diphtheritic,  66 
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Coi^unctivitis,  membranous,  diphthe- 
ritic, symptoms,  66 
treatment,  67 
phlyctennlar,  67 
definition,  67 
lenion,  67 
treatment,  67 
(^orectopia,  89 
Cornea,  75-87 
anatomy,  75 
applaiiatic,  86 
bh^bs,  8.3 

treatment,  83 
conical,  77 
dermoid  growths,  77 
diseases  of,  79-87 
ectasia,  86 
facette  of,  86 
foreign  bodies,  77 
ii^uries,  77 
complications,  78 
treatment,  78 
complications  of,  70 
general  diagnosis,  79 
layers,  75 
endothelial,  76 
epithelial,  75 
membrane,  of  Bowman,  75 

of  IX'scemet,  76 
tnie  corneal  substance,  75 
neoplasms,  77 
opacities,  21,  8(),  77 
leuc(»ma»,  86 
maculvB,  86 
paracentesis,  165 
refractive  power,  76 
removal  of  apex,  166 
section.  166 
staphyloma,  86 
ulcer  of,  79 

ulceration,  treatment,  66 
vesicles,  83 
Corneal  abscess,  81 
etiology,  81 
fistula,  81 
operations,  165 
ulcer,  79 
conse(iuence8,  80 
etiologj',  79 
primary,  80 
prognosis,  80 
secondary,  80 
treatment,  80,  HI 
Cough,  nervous,  475 
Cough-spots  of  Stoerck.  481 
Croup,  membranous,  440 
CVclitis,  100 
simple,  100 


Cyclitis,  simple,  symptoms,  100 
Cycloplegia,  91,  96 


D. 

Dacryo-adenitis,  54 
Dacryocystitis,  56 
I)acryo|)s,  54 
Deafmutism  265 
definition,  265 
etiology,  266 
examination,  266 
prognosis,  266 
treatment,  266 
Deafness,  265 
Diphtheria,  362.  378 
definition,  362 
diagnosis,  365,  366 
bacteriological,  365 
clinical,  366 
etiology,  363 
age,  363 
climate,  363 

KlebB-Loffler  bacillus,  363 
sanitation.  364 
systemic  conditions,  363 
transmission,  364 
Klebs-Loffler  bacillus,  362 

culture,  365 
pathology,  364 
false  membrane,  365 
pseudomembrane  of  cocci.  o()5 
toxins,  364 
prognosis,  369 
symptoms,  367,  368 
chief  danger,  368 
incubation,  3iS7 
end  of,  367 
period  of,  367 
invasion  of  larynx,  368 
aphonia,  368 
dyspncea,  368 
malignant  type,  367 
onset  of  the  disease,  367 
pseudomembrane,  368 
first  day,  368 
second  day,  368 
third  day,  368 
tongue,  368 
treatment,  369-378 
antitoxin,  372,  373 
effect  on  mortality,  372 
mode  of  administering,  373 
quantity,  372 
theory  of,  372 
general,  369,  370 
general  tonics,  370 
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Diphtheria,  treatment,  geneval  reme- 
dies for  elimination  of  toxins, 
369,370 
local,  370-372 
antiseptic  sprays,  372 
boric  acid,  370 
lactic  acid,  370 
hydrozone,  370 
menthol,  370 
salt  solution,  370 
slaked  lime,  vapor  of,  371 
sulphur,  370 
sanitary,  377,  378 
after  convalescence,  378 
expectoration,  378 
isolation,  377 
linen,  377 
sunlight,  377 
ventilation,  377 
surgical,  373-377 
dangers,  373 
indications,  373 
intubation,  373-376 
method,  373 
objections,  375 
intubation-tube,  left  in  place, 
375 
removal  of,  376 
tracheotomy,  376,  377 
indications,  376 
objections,  376 
visceral  complications,  366 
Diplopia,  149 
Discission,  169 
Discoria,  89 
Distich  iasis,  48 

Drum-head,  incisions  of,  220,  255 
inflammations  (see  Myringitis)^  211 
paracentesis,  220,  255 
perforation,  223 
technique,  257 
rupture,  210 
etiology,  210 
symptoms,  210 
treatment,  210 

Ear,  171-267 
anatomy,  171-173 
cough,  208 

diseases,  miscellaneous  causes,  194 
anatomophysiologic  consider- 
ations, 194 
examination,    73-177 
air,  176 

inspection.  173-175 
with  light  and  speculum,  174 


Ear,  examination,  inspection  with  un- 
aided eye,  173 
instillations,  176 
smell,  176 
touch,  175 

transillumination,  177 
vapors,  176 
internal  (see  Internal  ear)^  259 
Ectasia,  74 
anterior,  74 
complete,  74,  75 
partial,  74 
posterior,  75 
Ectopia  lentis,  115 
Ectropion,  49 

operation  for,  160 
Emmetropia,  153 
Empyema,  antrum,  314 
ethmoidal  cells,  319 
frontal  sinus,  317 
sphenoidal  sinus,  320 
Evisceration,  165 
Enchondromas  of  lids,  43 
Entropion,  48 

operation  for,  160 
Enucleation,  165 
Epicanthus,  41 
Epiglottitis,  440 
Epiphora,  55 
Episcleritis,  73 
diagnosis,  73 
symptoms,  73 
treatment,  73 
Epistaxis,  322 
treatment,  322 
plugging,  322 
postnasal,  322 
Epithelioma  of  lids,  43 
Esophoria,  145 
Ethmoidal  cells,  312 

empyema,  319 
Eustachian  tubes,  nasal  diseases  af- 
fecting patency,  193 
stricture  of,  192 
treatment,  192 
Examination  of  patients,  17 
inspection,  17 
ophthalmoscope,  18 
refractive  errors,  18 
Exophoria,  146 
Exophthalmos,  pulsating,  38 
External  meatus.  199-212 
absence  of  cerumen,  2(K) 
caries,  210 

ceruminal  retention,  199 
eczema,  205 
exostosis,  209 
foreign  bodies,  207 
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External  meatas,  foreign  bodies,  treat- 
ment, 207 
farunculosis,  201 
etiology,  201 
occurrence,  201 
8ymptoui8, 201 
treatment,  201 
hemorrhage,  208 
inflammations,  202-204 
croupous,  204 
etiology,  202 
symptoms,  202 
treatment,  203 
difTuse,  202 
diphtheritic,  204 
hemorrhagic,  203 
symptoms,  203 
treatment,  203 
mycosis,  205 
injuries,  1$)9 
malformations,  299 
necrosis,  210 
sehorrhoea,  206 
symptoms,  206 
treatment,  206 
stricture,  2(W 
etiology,  208 
tn'atmcnt,  209 
Extradural  abscess,  248 
etiology,  248 
treatment,  248 
Eye,  17-170 
Eyeball,  axes,  140-142 
base-line,  142 
enucleation,  165 
evisceration,  165 
meridians,  140-142 
muscles  of  (see  Muscles  of  the  eye- 
hall),  140 
planes,  140-142 
positions,  142 
rotation,  142 
nasal,  142 
temporal,  142 
wheel,  142 
Eyelids,  38 
anatomy,  38 
ankyloblepharon,  50 
blepharophimosis,  51 
blepharospasm,  51 
chalazion,  47 
cretaceous  deposits,  48 
distich iasis,  48 
ectropion,  49 
entropion,  48 
hordeolum.  47 
inflammation,  45,  46 
ii^juries,  43 


^  Eyelids,  injuries,  ecchymosis,  43 
emphysema,  44 
oedema,  43,  44 
treatment,  44 
wounds,  43 
lagophthalmos,  50 
malformations,  41 
coloboma,  41 
epicanthus,  41 
neoplasms,  42 
benign,  42 
malignant,  43 
operations,  159-162 
ablation,  159 
Hotz's  method,  160 
Snellen's  operation,  160 
transplantation,  159 
paralysis  of  orbicularis,  51 
ptosis,  51 
skin  diseases,  44 
eczema,  44 
erysipelas,  45 
herpes  zoster,  45 
milium,  45 
phthiriasis,  46 
ulcers,  45 
symblepharon,  50 
trichiasis,  48 

F. 

False  projection,  150 
Fauces  (sec  Tonnls),  385-396 
Fibromas  of  lids,  43 
Field  of  vision,  29 

determination  of,  30 
Focal  illumination,  20 
Functional  tests  of  hearing,  177-185 
acumeter,  179 
Oalton  whistle,  179 

practical  application,  183 
general  remarks,  184 
Konig's  rods,  180 
principles  underlying,  182 
Rinn6's  t<'st,  182 

exceptions,  185 
tuning-forks,  180 
practical  application,  183 
range  of  hearing,  181 
Rinn6  experiment,  182 
Weber  experiment,  181 
voice,  177 
watch,  178 
Weber  test,  181 
exceptions,  185 


G. 


Gerontoxon,  86 
Glanders,  286 
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Glands,  Meibomian,  38,  41 
Moll's,  41 
Zeiss's,  41 
Glaucoma,  108-113 
absolatc,  110 
definition,  108 
primary,  108 
acute,  109 
etiology,  109 
symptoms,  109 
etiology,  108 
subacute,  110 
treatment.  111 
secondary,  112 
definition,  112 
etiology,  112 
treatment,  113 
simplex,  110 
varieties,  108 
Goitre,  exophthalmic,  38 

H. 

Hay-fever,  324-331 

characterization,  324 

etiology,  325 

pathology,  326 

prognosis,  326 

symptoms,  325 

synonyms,  324 

treatment,  326-328 
general,  326 
interparoxysmal,  329 
palliative,  327 
Hearing,  cerebral  disturbances  of,  263 

functional  tests  (sec  Functional  tfsts 
of  henriufj),  177 

nasal  diseases  affecting,  194 
Henieralopia,  130,  139 
Hemiopia,  31 

homonymous,  31 

temporal,  31 
Heterophoria,  145 

causes,  147 

treatment,  147 
Heterotropia,  145 
Hippus,  97 
Hordeolum.  47 
Hyalitis,  122 

Hydrophthalmos,  75,  108,  110,  112 
Hypc»racuteness  of  hearing,  259 
Hypenesthesia  acustica,  259 
Hyi)eresophoria,  146 
Hyperexophoria,  147 
Hypermetropia,  155 

absolute,  155 

etiology,  155 

latent,  155 


Hypermetropia,  msnifest,  155 

total,  155 
Hyperosmia,  324 
Hyperphoria,  146 
Hypopyon,  81 

I. 

Ignipunctnre,  392 
Internal  ear,  259-267 
Intubation,  373 
Iridectomy,  166 

indications,  166 
Irideremia,  S9 

Iridocyclitis  (see  TritU),  94,  100 
Iridodenesis,  90,  96 
Iridodialysis,  92 
Iridoplegia,  91 
Iridotomy,  168 
Iris,  87-97 

albinism,  89 

anatomy,  87 

arteries,  88 

coloboma,  90 

ii\juries,  91 

layers,  88 

muscular  layer,  88 

operations  on,  166-168 

pigment,  88 

tumors  of,  91 
Iritis,  93-96 

consequences,  94 

diagnosis,  93 

etiology,  93 

primary,  93 

secondary,  94 

symptoms,  94 

traumatic,  91 

treatment,  94 

K. 

Keratektasia,  86 
Keratitis,  82-86 
e  lagophthalmo,  82 
etiology,  85 
interstitial,  83 
neuroparalytica,  82 
parenchymatous,  83 
central,  84 
circumscripta,  85 

treatment,  85 
clinical  picture,  83 
etiology,  83 
marginal,  84 
treatment,  85 
Keratoconus,  87 
Keratoglobns,  87 
Kenitomalacia,  82 


L. 

t^nryiiKitia  8Jcr«,  449 

eliolotiy,  449 

Labjrriiitli,  aiiiciuiu,  3G1 

t  rest  tutu  t,  4.'>0 

luflaiuoiatloiis  of.  203 

llypriwi  of,  3S9 

t-ases,  437.  438 

IiniMtini.  ilirrauKd,  26Z 

tnilltiiurit,  44U 

I^lirymul  hlciii.orrhccii,  55,  56 

LaryuKucek,  4M 

Lary.iK.«<;opic  image,  422 

ctioloKy,  5,-> 

Rj-uiptumH,  Th 

Laryii)ioHi»|<y,  41»-«if{ 

trcstmei.t, !» 

direct,  4:ia 

i-iiiiuls,  53 

Luryiii,  419 

«t«;U.,  53 

abacuH,  4.'i6 

fluliih,  5» 

annul  i  a,  432,  4.'i7 

KlHiid.  53 

arthrilix  deforuiaos,  AC» 

nbscnce  »f.  .'iS 

dilatation.  426 

iliiwoacH  of,  ril-,")7 

exam  illation,  419 

liislocatiou,  SO,  54 

metbod.  420 

liuuritn,  54 

foreiKuix-liw.  489 

tumors,  54 

symptvius,  409 

rac,53 

I.aKopl>tlitt]mo!>.r>n 

Kouty  iuflamuiatiou.  4«8 

Iarjiijtminu«atridiilili»,  43D 

hyi^wmia,  45fi 

Urjii«ilK  430^71 

hypertrophy,  426 

w;uto«Hiirrhal,4:0 

ctiol.«y.  4:i3 

43«M7I 

iMTiW-ttl  iuiw,  434 

piiieral  Ptioloity,  430-432 

leprosy,  468 

trea(o>viit,433 

liipiiK,  40H 

chnmfc  MUtrhsl,  445 

diiiKii>M»,  i  17 

etiol.«[y,  445 

trvatment!  467 

protciiosM.  448 

syiuptODis,  14(i 

•cqaiivd,  43K 

tmatment,  44H 

cougeiiilal.  42)1 

em  dative,  440 

neurosw,  471-479 

follicular,  449 

hyperkinetir.  473-476 

hf  p<Ttro|)hir^  451 

<!hon«,  473 

eti-loRy,  451 

clonic  Hpasms,  474 

pftthulnity.  451 

complrcc  trlotliu  spaum,  474 

■yinpConia.  451 

coukIi,  475 

trentmi-nt,  451 

uyataRUiUH,  475 

tonic  spasms,  473 

diiMtiirHiR.  Ua 

vertigo,  474 

Btioloiry,  440 

hypokiuetic.  47S-47ft 

patholoity,  441 

paralysis,  47fi 

Bymiitotus,  441 

of  the  atxliictors.  477 

treAtment.  143 

atrophy  of  vntal  cords.  47S 

(odiMDatoas,  451 

hvsteriral,  47)1 

phlegTUOiious.  451 

prognmii.,  47« 

e^aae*,  4M.  452 

total  hi  lutenil.  470 

courw.  4ft* 

unilaliral.  477 

puthol-Wy,  452 

from  various  cuiises,  478 

pro)[..o«H.  VS 

paresis,  470 

symptoms,  453 

sensory,  471-473 

trcatmeut,  433 

aniBsthesia,  471 

thcHia,  47i 
iieiin>l|[im  t7i 
pftneathvaU,  473 
oed<!DU,453 
defliiilluii,  453 
i-tiolotH-,  4.13 
aymptuuw,  453 


pacliyderioa,  465 
IBthology,  405 
iiympUiiuR,  455 
treutmuut.  455 

pemphigus,  VH 


Kkr 


Lien 


piitlicil(>t;y,  462 

trratiut-Qt,  4I» 
UeuiMis,  42H-430 

lapoua.  4^ 

■yphllitir,  43H 

trKumaliu,  4^ 

tubercular.  i'H 
iiyiihillK.  iiii 

s«'iiiiiiai^  lesions,  463 

terliuTV  lesions,  463 

dlBt^IllMtll.  405 

nyinptomi,  494 
tn-ntnii-tit.  465 
tiibfruiiliKtiii,  4i>T 

pniKTKMiH,  iM 
HyiupliiniH.  4ISH 

flitirtiiiiiul,  4GS 

pIiysli'Hl,  4riK 


Hi»]<iK.V.  4Nn 
flhrimmta,  4x1 
pap)lli>iiiHla.  4B1 
IHiiypiiR,  4k! 
Kvniptonii',  4M 
tniitini'iit.  4IK 
DinliKiiatil,  4H3-I85 
rnruiiKiniu.  4A4 
mmHiiii.  4H3 


I^mpluuigJomBB  of  Uda,  43 


76 
IbUleas,  ftwitnre,  813 

aecUon  of  ulterior  ligament,  20 
Molloicuin  contBiioaniii,  48 
UsBtoldltU,  JS2 
Mastoid  opemUon,  S30-S41 
elomni  of  wound,  239 
osponira  of  mntniin,  S32 


199 

Membnui»  tynipsul,  perfoiatit 
Mcnibnnuus  croap,  440 
H«alfre's  disMac,  8G1 

•ymptom*,  965 
HLiiiiigitts,  247 

otioloicy,  247 


«,  89 


Micnimriica 
Middlf  itn.  S13-258 
adhenniis,  216 
catarrh.  213-£il 
mcute  anil  Hiibacutp,  313-2ir> 
iMlnl<«y.  :.>i:i 
|»thi>lutcy.  213 

syniplnmK.  214 


pr<>iiii(Mi«.  21X 

tn>almpiit.  21H 

tinii-oprrHtive.  SIA 

cathcttTimlioH.  IH«-1{I0 
iiilnHlui-tioii  of  onlhi-tiT.  IBA 
DrulH'r'siui-tliod,  IKt 
I/>w>-iilHrf('H  lui-thod.  IMi 
l^ulilxer'HPii-tliail.  I8rt 
rliiilratratoiiia.  :;-'>l 
coiitrartimii  <if  niiiwlt'ii,  KiS 
Inflation.  IRIl 
metiiDd*.  IHn 

VklinlvB's  method.  1112 
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Middle  car,  Politzerization,  190 
polypus,  253 
retractions,  21(> 
sclerosis,  21(i 
sii  pp  u  ra  t  i  V  c  d  isease  (see  Suppu  ra  - 

tire  otitiM  media), 
thickening,  216 
Mobili%atit)n,221 
Mogi])lionia,  475 
Mouth -breathing,  280 
Muscat  volitantes,  122 
Muscles  of  eyeball,  140-152 
actions  of,  suiuiuary,  144 
anatomy,  140 
exti^rnal  rectus,  142 
extrinsic,  140 
inferior  oblique,  143 

rectus,  143 
internal  rectus,  142 
intrinsic,  140 
nerve-supply,  144 
superior  oblique,  143 
rectus,  143 
of  Horner,  40 
of  Riolanus,  40 
Mycosis  tonsillaris,  395,  396 
Mydriasis,  WJ 
Myopia,  15.'^ 

to  determine  degree,  154 
etiology,  143 
prescriiiing  glasses,  154 
Myosis,  96 
Myringitis,  211,  212 
acute,  211 

symptoms,  211 
treatment,  211 
chronic,  211 
etiology,  211 
symptoms,  212 
treatment,  212 
Myxomas  of  lids,  43 

N. 

Nasal  accessory  sinuses,  280, 312-321 
duct.  53 
dividing  stricture,  163 
probing,  163 
polypus,  309-312 
stenosis,  280 
synechia*,  IMo 
Nasopharyngeal  catarrh,  360 
etiology,  360 
symptoms,  361 
t'rt»atment,  362 
Nasopharynx,    neoplasms     (see    Pha- 

ri/nx),  378-382 
Neuritis,  retrobulbar,  135 


'  Neuritis,  retrobulbar,  acnt4,%  135 
chronic,  135 
symptoms,  135 
Neurofibromas  of  lids,  43 
Night-blindness,  130 
Noilules,  singers',  455,  456 
Nose,  269-348 
accessory   sinuses  (see  Nasal  aeees- 

gory  sinuses)^  312 
adhesions  (see  Nasal  ayneehite)^  345 
ala$  (see  AUe),  334 
examination,  269 
illumination,  269 
instruments,  269 
postrhinoscopic  view,  271 
as  a  filter,  279 
foreign  bodies,  321 
functional  disorders,  323 
hemorrhages  (see  Epiataxia),  322 
lupus,  309 

mucous  membrane,  274 
erectile  tissue,  275 
regions,  274,  2So 
olfactory,  275 
respiratory,  274 
"swell  bodies,"  275-277 
secretion,  277 
neoplasms,  331 
adeaoma,  3^^ 
angioma,  332 
carcinoma,  334 
chondroma,  333 
cystoma,  332 
fibroma,  333 
myxoma,  331 
osteoma,  334 
papilloma,  331 
polypus,  331 
sarcoma.  lUii 
polypus  (see  Nasal  polypus) y  309 
respiratory  functions,  280 
rhinitis  (see  Rhinitis),  279-309 
septum  (see  Septum)^  334 
stenosis  (see  Nasal  stenosis),  280 
synechife  (see  Nasal  synechite),  345 
syphilis,  306-308 
tuberculosis,  308 
Nyctalopia,  140 
Nystagmus,  l.^>2 

o. 

Oblique  illumination,  20 
Operations,  1.59-170 
OphthaluKmieter,  .'12 
Ophthalmoplegia,  149 

conjugate,  149 

externa,  149 
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Ophthalmoplegia  interna,  149 
totalis,  149 

Ophthalmoscope,  18 
application,  19 
method  of  use,  20 
direct,  20 
indirect,  20,  22 
refractive  media,  21 
astigmatism,  22 
corneal  opacity,  21 
Optic  disk.  131 

excavation,  131 
atrophic,  131 
glaucomatous,  131 
physiological,  131 
nerve,  131-137 
anatomy,  131 
atrophy,  135 
excavation,  136 
fundus,  137 
postpapillitic,  136 
prognosis,  136 
retinitic,  136 
simple,  135 
treatment,  137 
coloboma,  132 
foreign  bodies,  133 
gummata,  133 
inflammations  (see  PapiUitis 

NeHritis),  133 
iiyurie^,  13^i 
portions,  131,  132 
intracranial,  132 
intra-ocular,  131 
orbital,  132 
tubercle,  133 
tumors,  133 
Orbicularis,  paralysis,  51 
Orbit,  34-38 
anatomy,  34 
diseases,  36 
cellulitis,  36 

treatment  of,  37 
periostitis,  37 
tenonitis,  37 
idio[)athic,  37 
traumatic,  37 
exophthalmic  goitre,  38 
injuries,  35 
emphysema.  36 
fractures,  36 
gunshot  wounds,  36 
treatment  of,  36 
malformations,  35 
neopliisnis,  35 

pulsating  exophthalmos,  38 
Orthophoria,  145 
Ossiculectomy,  220,  229 


and 


I  Otalgia,  252 
Otitis  interna,  263 
media  (see  Middle-ear  catarrh   and 
suppurative  diseaae),  213-241 
Otomycosis,  204 
Oxyecoria,  259 
Ozffina,  301-306 
odor,  303 
a  symptom,  303 


P. 

Pannus,  65,  82 
Panophthalmitis,  107 
Papillitis,  133 
etiology,  134 

ophthalmoscopic  picture,  133 
prognosis,  134 
treatment,  134 
Paracentesis,  255 
indications,  255,  256 
technique,  257 
Paracusis,  260 
diplacusis,  260 
Willisii,  260 
Parosmia,  324 
Perichondritis,  444 
pathology,  444 
symptoms,  444 
treatment,  445 
Perimeter,  29,  30 
Perimetric  examination,  30 
Pharyngitis,  349-37H 
abscess,  retropharyngeal  (see  Retro- 
pharyngeal abac^M),  352 
acute,  349,  350 
etiology,  349 
symptoms,  349 
treatment,  350 
local,  350 
chronic,  353-355 
symptoms,  354 
synonyms,  353 
clergyman's  sore-throat,  353 
granular  pharyngitis,  353 
treatment,  354 
exudative,  355 
follicular,  354 
sicca,  355 
varieties,  353 
diffuse,  353 
exudative,  353 
follicular,  353 
sicca,  354 
diphtheria  (see  Diphtheria)^  362-378 
follicular,  313 
granular,  353 
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Phsrynjotis,  nasopharyngeal  (see  ^o- 
aopharyngeal  catarrh) y  360 
phlefcmuiious,  ^150 
etiology,  350 
prognosis,  351 
symptoms,  350 
treatment,  351 
sicca,  354 

syphilitic  (sec  Pharynx)^  357 
tuhen;ular  (see  Pharynx) ^  355 
Pharynx,  349 
inflammations  (s(h$  PharfHgitui)^  349- 
378 
diphtheria  (see  Diphtheria)^  3(i2- 
378 
neoplasms,  378-382 
carcinoma,  382 
chondroma,  381 
fibroma,  378 
treatment,  379 
cold-wire  snare,  380 
6crascur,  380 
electrolysis,  379 
polypus,  380 

treatment,  380 
sarcoma,  381 

Thorn waldt's  disease,  381 
syphilis  of,  357-3(K) 
congenital,  358 

influence  of,  on  infections  dis- 

eaA(>s,  358 
occurrence,  358 
pathology,  358 
symptoms,  359 
primary,  357 
secondary,  357 
etiology,  357 
occurrence,  357 
pathology,  357 
symptoms,  358 
tertiary,  358 

pathology,  358 
treatment,  359.  360 
congenital,  360 
secondary  stage,  359 
tertiary  st^ge,  359 
tuberculosis  of,  355, 357 
pathology,  I^'>5 
prognosis,  356 
symptoms,  356 
treatment,  .'^56 
ulcers,  syphilitic,  360 
tulHjrculous,  360 
Phthisis  bulbi,  107 
Plycotomy,  220 
Politzerization   of    the    middle    ear, 

190 
Polycoria,  89 


Postnasal  adenoids,  403 
etiology,  403 
age,  403 

arched  palate,  406 
cleft  palate,  406 
climate,  405 

constitutional  conditions,  405 
heredity,  405 
Inflammations,  405 
nasal  stenosis,  406 
race,  405 
sex,  404 
histopathology,  406 
symptoms,  407 
aprosexia,  408 
hearing,  409 
objective  signs,  407 
physiognomy,  407 
physiologic  explanation  of,  400- 
411 
mouth-breathing,  409 
reflex  phenomena,  4()8 
treatment,  412 
after-,  416 
medical,  412 
surgical,  412 
complications,  416 
indications,  412 
instruments,  413,  414 
€k)ttstein  curette,  413 
Lowenberg  forceps,  413 
Presbyopia,  156 
Prescriptions  for  ear,  nose,  and  throat, 

485-495 
Pterygium,  69 
etiology,  70 
treatment,  70 
Ptosis,  51 
operation  for,  161 
Wilder's,  161 
Pulsating  exophthalmos,  38 
Pupil,  87 
Argyll-Robertson,  89 
associated  reaction  of,  89 
consensual  reaction  of,  89 
Pupillary  membrane,  90 
persistent,  90 


Q. 

Quinsy,  388,  389 
pointing  of  pus,  389 
symptoms,  388 
treatment,  389 
bicarbonate  of  sodium,  389 
incision,  389 
I         tincture  of  aconite,  .'{89 
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R* 

Refractive  errors,  153-158 

determination  of,  158 
Retina,  122-130 
auiemia,  126 
anatomy,  122 
blind-spot,  123 
detachment,  124, 125 

patholoinc,  125 

traumatic,  124 
fovea  centralis,  123 
glioma,  124 
hemorrhages,  126 

embolus,  127 

thrombosis,  127 
hypersemia,  126 

active,  126 

passive,  126 
inflammations  (see  RetinitU)^  127 
injuries,  124 

concussion,  125 

detachment,  124 

foreign  bodies,  125 

rupture,  125 
layers,  123 
light  streak,  124 
macula  lutea,  123 
opaque  nerve-fibres,  124 
sclerosis,  129 
Retinitis,  127-130 
album  in  urica,  129 
diabetica,  129 
externa,  127,  128 
hsemorrhagica,  129 
interna,  127,  128 
leukfcmica,  129 
pigmentosa,  129 

diagnosis,  140 

treatment,  130 
syphilitica,  128 

circumscribed,  128 

diffuse,  128 

treatment,  129 
Retinoscope,  26 
Retinoscopy,  26 
concave  mirror,  27 
emmetropic  eye,  27 
plane  mirror,  27 
shadow  movements,  27-29 
simple  myopia,  28 
Retropharyngeal  abscess,  352 

etiology,  352 

symptoms,  352 
treatment,  352 
Rhinitis,  279-30J) 
acute,  281-285 
catarrhal,  281-284 


Rhinitis,  acute  catarrhal,  etiology,  281 
symptoms,  282 
treatment,  282 
prophylactic,  283 
cronpons,  284 
dry,  284 
fibrinous,  284 
phlegmonons,  285 
atrophic,  301-306 
due  to  pressure,  302 
dne  to  sclerosis,  303 
symptoms,  304 
treatment,  304-306 
simple,  302 
chronic,  287-306 
with  caries  and  suppn ration,  298 
catarrhal,  288-296 
with  collapse,  293 
with  hyperplasia,  297 
with  true  hypertrophy,  294 
with  tumefaction,  288 
with  hypertrophy,  291 
with  cysts  and  absceraes,  300 
dry,  301-306 
diphtheritic,  255 
effects  of,  281 
catarrh  of  lower  respiratory  tract, 

281 
lymphoid   enlargement   in    chil- 
dren, 281 
general  etiology,  279 
glanders,  286 

hypersesthetic  (see  ^ay /ever),  285 
hypertrophic,  294 
treatment,  294 
wire  snare,  295 
mucopurulent,  301-306 
rhinoscleroma,  286 
simple  mucous,  301-306 
specific  fevers,  285 
syphilitic,  285 
tubercular,  285 
Rhinoscleroma,  286 
Rodent  ulcer  of  lids,  43 

S. 

Sarcoma  of  lids,  43 
Sclera,  71-75 

anatomy,  71 

blood -supply,  71 

diseases  of,  73-75 

foramen  sclenv,  71 

iiVJuries,  72 

lamina  cribrosa,  71 
fusca,  71 

neoplasms,  72 

pigmentation,  72 
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Sclera,  Schlemm's  canal,  72 
Scleritifl,  73 
caases,  74 
complications,  74 
treatment,  74 
Sclerotomy,  168 
Scotoma,  31 
Septum,  334-348 
abscess,  285 
crests,  334 
deflection,  340 
treatment,  341 
Asch  operation,  313 
Gleson  operation,  341 
enchond  roses,  334 
exostoses,  334 
perforation,  347 
ridges.  334 
spurs,  334 
ulceration,  346 
Sigmoid  sinus,  244 
thrombosis,  244 
etiology,  244 
symptoms,  244 
treatment,  247 
Singers'  nodules,  455,  456 
Sinus,  ethmoidal  cells,  312 
frontal,  312 

empyema,  317 
maxillary  (see  Anirum)^  314 
nasal.  312-321 
location,  312 
sinusitis,  313,  314 
acute,  313 
chronic,  314 
sphenoidal,  313 
empyema,  320 
Snare,  295,  300 
Squint,  149 
Staphyloma,  74 
anterior,  74 
of  cornea,  86 
posterior,  75 
Strabismus,  145,  148 
concomitant,  148 
convergent,  151 

treatment,  151 
divergent,  152 
etiology,  151 
paralytic,  treatment,  150 
varieties,  151 
deviations,  149 
non-iiaralytic,  148 
paralytic,  148 
Subjective  noiscfl,  260 
Suppurative  otitis  media,  221-241 
etiology,  222 
pathology,  222 


Suppurative  otitis  media,  prognosis, 
223 
symptoms,  224 
acute  stage,  224 
chronic  form,  224 
seen  on  examination,  225 
treatment,  226-241 
acute  stage,  226 
ossiculectomy,  229 
mastoid  operation  (see  Mastoid 

operation) f  2^)0 
second  stage,  227 
varieties,  221 
"Swell  bodies,"  275,277 
Symblepharon,  50 
Sympathetic  inflammation,  99,  100 
Synch  isis,  122 

T. 

Tarsorrhaphy,  161 
Tenotomy,  163 
graduated,  164 
of  tensor  tympani,  220 
Tension  of  eyeball,  108 
increased,  108 
normal,  108 
reduced,  108 
Test-types,  2.3,  24 
Thomwaldt's  disease,  381 
Tinnitus,  260 

Tongue,  examination  of  base,  273 
Tonsillitis,  386-388 
acute,  386 
etiology,  386 
diathesis,  386 
epidemic,  386 
exposure,  386 
hypertrophy  of  tissue,  336 
follicular,  386 
parenchymatous,  386 
peritonsillar  abscess  (see  QiiiHsy)^ 

388 
quinsy  (see  Qiiinay),  388 
superiScial,  386 
symptoms,  387 
flbrinous,  387 
simple,  387 
treatment,  387 
Tonsillotomy,  392-394 
after-treatment,  394 
ansesthesia,  393 
instruments,  392 
techni(|ue,  393 
Tonsils,  385 
faucial,  385-398 
chronic  enlargement,  389-395 
foreign  bodies,  385 
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emmetropic  eye,  37 


■imple  myopia,  SH 
BetropharynRcal  abscess,  31 
etiology.  3G2 
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treatnieiit,  352 
BhiDitis,  279-300 
•cnte.  381-385 
nUrrbal,  381-884 
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anatomy,  71 
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Tonsils,  faiicial,  hypertrophy,  389-395  I 
etiology,  389  I 

hyperplasia,  390 
lacunar  type,  390 
symptoms,  390 
treatment,  391-395 
constitational,  391 
local,  391 
caatery  dissection,  394 
cold  snare,  394 
enucleation,  395 
hot  wire,  394 
ignipuncturc,  392 
tonsillotomy    (see     Tonsil- 
lotomy), 392 
true,  390 
inflammations     (see     TonnUUiB), 

386-388 
mycosis,  395 
etiology,  395 
treatment,  396 
tumors,  396,  397 
benign,  396 
malignant,  397,  398 
lingual,  398 
anatomy,  398 
hypertrophy,  400 
symptoms,  400 
treatment,  401 
inflammation,  399 
prognosis,  400 
symptoms,  400 
treatment,  400 
varieties,  399 
neoplasms,  403 
varix,  400 
symptoms,  400 
treatment,  401 
general,  402 
local,  402 
galvanocautery,  402 
snare,  403 
tonsillotomes,  403 
pharyngeal,  hyjKjrtrophy  (see  Post- 
nasal adenoids),  403 
specific  inflammations,  403 
Tracheotomy,  376 
Trachoma,  64 
complications,  64 
definition,  64 
granular,  64 
papillary,  64 
symptoms,  64 
treatment,  65 
Treatment  of  atrophy  of  optic  nerve, 
137 
of  blepharitis,  46 
of  buphthalmos,  75 


Treatment  of  catarrh  of  middle  ear, 
215-218 
of  catarrhal  c^ignnctivitis,  acute,  61 

chronic,  61 
of  cellulitis,  37 
of  cerumiual  retention,  200 
of  chemosis,  71 
of  choroiditis,  exudative,  106 

suppurative,  107 
of  corneal  blebs,  83 

ulcer,  80,  81 
of  deafmutism,  266 
of  deflection  of  septum,  341 
of  diphtheria,  369-378 
of  empyema  of  antrum,  316 
of  episcleritis,  73 
of  epistaxis,  322 
of  extradural  abscess,  248 
of  fibroma  of  pharynx,  379 
of  follicular  conjunctivitis,  62 
of  foreign  bodies  in  external  mea- 
tus, 207 
in  larynx,  469 
of  glaucoma,  primary.  111 

secondary,  113 
of  gonorrhceal  conjunctivitis,  63 
of  hay  fever,  326-328 
of  heterophoria,  147 
of  inflammations  of  external  mea- 
tus. diflVise,  203 
hemorrhagic,  203 
of  injuries  of  cornea,  78 

of  eyelids,  44 

of  lens,  117 

of  orbit,  36 
of  iritis,  94 

of  lachrymal  blennorrhoea,  55 
of  laryngitis,  ar'ute  catarrhal,  435 

chronic  catarrhal,  448 

hypertrophic,  451 

membranous,  442 
phlegmonous,  453 
sicca,  450 
of  leptomeningitis,  248 
of  lingual  hy|x?rtrophy.  401 

inflammation,  400 

varix,  401 
of  lupus  of  larynx,  467 
of      membranous       coi\junctivitis, 
crou[)OU8,  66 
diphtheritic,  67 
of  mycosis,  396 
of  myringitis,  acute,  211 

chronic,  212 
of  nasopharyngeal  cat«rrh,  362 
of  oedema  of  larynx,  454 
of  pachyderma  of  larynx,  455 
of  papillitis,  134 
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Treatment  of  parenchymatous  kera- 
titis, 85 
of  perichondritis^  445 
of  pharyngitis,  acate,  350 

chronic,  354 

phlegmonous,  351 
of  phlycteiuilur  conjunctivitis,  07 
of  polypus  of  pharynx,  380 
of  postnasal  adenoids,  412 
of  pterygium,  70 
of  quinsy,  389 
of  relaxation  of  uvula,  385 
of  retinitis  pigmentosa,  130 
of  retropharyngeal  abscess,  352 
of  rhinitis,  acute  catarrhal,  282 

atrophic,  due  to  sclerosis,  304-306 

hypertrophic,  294 
of  rupture  of  drum-head,  210 
of  scleritis,  74 
of  scleroma  of  larynx,  402 
of  seborrhoBa  of   external   meatus, 

206 
of  strabismus,  convergent,  151 

paralytic,  150 
of  stricture  of  Eustachian  tubes,  192 

of  external  meatus,  209 
of  suppurative    otitis    media,  220- 

241 
of  syphilis  of  larynx,  465 

of  pharynx,  :{59,360 
of  thrombosis  of  sigmoid  sinus,  247 
of  tonsillitis,  a<'.ute,  387 
of  trachoma,  05 

of  traumatic  cataracts,  acquired,  117 
of  tuberculosis  of  larynx,  459 

of  pharynx,  350 
of  tumors  of  larynx,  482 


Treatment  of  ulceration  of  cornea,  66 
of  xerosis  of  conjunctiva,  69 

Trial-ease,  23,  25 

Trichiasis,  48 
operations  for,  159 

u. 

Uveal  tract,  87,  101 
Uvula,  382-385 

absence  of,  382 

bifid,  382 

inflammation,  383 

mycosis,  383 

GRdenia.  .'^83 

relaxation,  383 
symptoms,  3a3-384 
treatment,  385 

ulceration,  382 

V. 

Ventricles  of  larynx,  eversion,  466 

prolapse.  466 
Vision,  fleld  of,  29 
Vitreous  humor,  120 

anatomy,  120 

diseases,  121 

hyaloid  artery,  121 

injuries,  121 

opacities,  121 

parasites,  122 


X. 


Xanthelasma,  42 
Xanthoma,  42 
Xerosis,  69 
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ABBOTT  (A.  O.).  PRINCIPLES  OF  BACTERIOLOGY:  a  Pnustioal 
Manual  for  Stadente  and  Phyueians.  New  (5th)  edition  thoroughly 
revised  and  greatly  enlareed.  In  one  handsome  12mo.  vol.  of  585  pages, 
with  109  engray.,  of  whi<£  26  are  colored.  Jutt  ready.  Cloth,  $2.75,  net. 


cessfully.  To  those  who  require  a 
condensed  yet  nevertheless  complete 
work  upon  Bacteriology  we  most 
cordially  recommend  it. — The  Thera- 
peutw  Gazette. 


One  of  its  most  attractive  charac- 
teristics is  that  the  directions  are  so 
clearly  given  that  anyone  with  a 
moderate  amount  of  laboratory  train- 
ing can,  with  a  little  care  as  to 
detail,  make  his  experiments    sue- 

AMERICAN  SYSTEM  OF  PRAOTICAIi  MEDICINE.  A  SYS- 
TEM OF  PRACTICAL  MEDICINE.  In  contributions  by  Various 
American  Authors.  Edited  by  Alfred  L.  Loomis,  M.D.,  LL.D., 
and  W.  Oilman  Thompson,  M.  D.  In  four  very  handsome  octavo 
volumes  of  about  900  pages  each,  fully  illustrated.  Complete  work 
now  ready.  Per  volume,  cloth,  ^5;  leather,  $6;  half  Morocco,  $7. 
For  iole  l>y  svhBcripiion  only.    Prospectus  free  on  application. 

Every  chapter  is  a  masterpiece  of 
completeness,  and  is  particularly  ex- 
cellent in  regard  to  treatment,  many 
original  prescriptions,  formulee, 
charts  and  tables  being  given  for  the 
guidance  of  the  practitioner. 

"The  American  System  of  Medi- 


cine" is  a  work  of  which  every 
American  physician  may  reasonably 
feel  proud  J  and  in  which  eveir  prac- 
titioner will  find  a  safe  and  trust- 
worthy counsellor  in  the  daily  re- 
sponsibilities of  practice. — The  Ohio 
Medical  Journal. 


AMERICAN  SYSTEM  OF  DENTISTRY.  In  treatises  by  various 
authors.  Edited  by  Wilbdr  F.  Litch,  M.D.,  D.D.8.  In  three  very 
handsome  super-rojal  octavo  volumes,  containing  about  3200  pages, 
¥rith  1873  illustrations  and  many  full-page  plates.  Per  vol.,  cloth, 
$6;  leather,  $7 ;  half  Morocco,  $8.  For  sale  by  subscription  only.  Pros- 
pectus free  on  application  to  the  Publishers. 

AMERICAN  TEXT-BOOKS  OF  DENTISTRY.  In  Contribu- 
tions by  Eminent  American  Authorities.  In  two  very  handsome 
octavo  volumes,  richly  illustrated  : 

PROSTHETIC  DENTISTRY.  Edited  by  Charles  J.  Essio,  M.D., 

D.D.S.,  Professor  of  Mechanical  Dentistry^  and  Metallur^.  Department 

i.  TV    .,_.       ITT  ,        ,.     ^  m.  ,       ._   Philadelphia.    700  pages, 


of  Dentistry,  University  of  Pennsylvania,  Ph 
983  engravings.    Cloth,  $6;  leather,  $7.    Net. 


It  is  up  to  date  in  every  particular. 
It  is  a  practical  course  on  prosthetics 
which  any  student  can  take  up  dur- 
ing or  after  college. — Dominion  Den- 
tal Joum<U, 


No  more  thorough  production  will 
be  found  either  in  this  country  or  in 
any  country  where  dentistry  is  un- 
derstood as  a  part  of  civilization. — 
The  International  Dental  Journal. 

OPERATIVE  DENTISTRY.  Edited  by  Edward  C.  KiBK,  D.D.S., 
Professor  of  Clinical  Dentistry,  Department  of  Dentistry,  Univerrity 
of  Pennsylvania.  699  pages,  751  engravings.  Cloth,  $5.60;  leather, 
$6.50.    Jyet.    Just  ready. 

Written  by  a  number  of  practi-  i      It  is  replete  in  every  particular 
tioners  as  well  known  at  the  chair  '  and  treats  the  subject  in  a  progressive 


as  in  journalistic  literature,  many  of 
them  teachers  of  eminence  in  our 
colleges.  It  should  be  included  in 
the  fist  of  text-books  set  down  as 
most  useful  to  the  college  student.— 
The  Dental  News, 


manner.  It  is  a  book  that  every 
progressive  dentist  should  possess, 
and  we  can  heartily  recommend  it 
to  the  profession. —  The  Ohio  Dental 
Journal, 
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ALLBN  (HARRISON).  A  SYSTEM  OF  HUMAN  ANATOMY; 
WITH  AN  INTRODUCTORY  SEHTION  ON  HISTOIXWY,  bj 
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Id  une  handgome  ocisvo  rolume  of 
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that  the    praeiitioiier  is    likely  t 


383  pages,  141  engnivings.     Cloth.  |4.00  ntl. 
OI.ARKB  |W.  B.I  AND  LOCKWOOD  (O.  B.).  THE  DISSECTOR'S 
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GORNIIi  (V.).  SYPHILIS:  ITS  MORBID  ANATOMY,  DIAGNO- 
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tative  guide  to  the  derivation,  defini-  Pronunciation  is  indicated  by  the 
tion  and  pronunciation  of  medical  i  phonetic  system.  The  definitions  are 
i^rmE,— The  Charlotte  Med  Journal,    unusually  clear  and  concise.    The 

Covering  the  entire  field  of  medi-    book  is  wholly  satisfactory. —  Vni- 
cine,    surgery    and    the    collateral  ;  versity  Medical  Magazine, 
sciences,  its  range  of  usefulness  can  ' 

DUNHAM  (EDWARD  K.).  MORBID  AND  NORMAL  HIS- 
TOLOGY.   Octavo,  450  pages,with  363  illustrations.  Cloth,  $3.25,  net. 

The  best  one- volume  text  or  refer- 1  of  published  in  America. —  Virginia 
enoe  book  on  histology  that  we  know  I  Medical  Semi^Monthly. 

EDE8  (ROBERT  T.).  TEXT-BOOK  OF  THERAPEUTICS  AND 
MATERIA  MEDICA.  In  one  8vo.  volume  of  544  pages.  Cloth,  $3.50 ; 
leather,  $4.50. 

EDIS  (ARTHUR  W.).  DISEASES  OF  WOMEN  A  Manual  for 
Students  and  Practitioneni.  In  one  handsome  8vn.  volume  of  576  pages, 
with  148  engravings.    Cloth,  $3 ;  leather,  $4 


IiMlBERT  (BIENECA).    A   MANUAL   OF   HYGIENE  AND  SANI- 
TATION.    In  one  IZmo.  lolume  of  339  pagei,  wilh  63  illtittrationi. 
Jiut  rtady.    Cloth,  ffrl,  $2.25. 
It  in  written  In  plain  laiigunge,  I  iif^nce.    Tb«  writer  hu  sditplvd  It 

BDil,  while  primaril)'  dni^ed  fnT   to    Aineriain    conditions,  and   his 

phvsicianl,  it  can  be  studied  with   suKeniona  are,  abore  all,  practical. 

profit  by  any  one  of  ordinary  inWl-  I  —The  Niru-Yort  Mtdical  Jimnal. 

BUJS  (OBOROE  VINER).  DEMONSTRATIONS  IN  ANATOMY 
Kiglilh  edition.  Ootovo,  7ie  pagea,  with  249  euKniTiiigs.  Cloth, 
(4.25 :  leather,  t.1.25. 

RMMBTT  <TUOMAS  ADDIB).  THE  PEINCJPLES  AND  PEAC- 
TICEOFQYN^ECOLOGY.  Third  edition.  Octavo,  880  pajfes,  with 
150  original  enyravings.     Cloth,  |6;  leather,  (6. 

ISatCHgEn«  (JOHN  K.i.  THE  SCIENCE  AND  ART  OP  SUR- 
GERY. Eit;htli  edition.  In  two  large  oolavo  volumes  eooiaining 
23IH  pagea,  with  984  mgravinga.    Cloth,  $6  :  leather.  11 1, 

B89IO  (CHABI.E8  J.|.  PROSTHETIC  DENTISTRY.  Bee .rfmeWcan 
Text-Bookt  oj  Dtat'itry,  page  2. 

EVANS  1  DAVID  J.)-  A  POCKET  TEXT-BOOK  OF  OBf*TETRICS. 
In  ODC  handsome  l2mo.  volume  ofabuul  30l>  pagri,  withmnny  iiluMru- 
lions.  Shorlly.  Lfa'i  Srrirt  o/  /Vt«  Tfsl-hoolt,  edited  by  Behn  B. 
fUM-Al'liKT.  M.  D.    S«.  page  is. 

PARQUHAR80N  [ROBBRTI.  A  GUIDE  TO  THERAPEUTICS. 
Fourth  American  from  fourth  English  edition,  revised  by  FraNe 
W.M1DHURV,  M.  D.     In  one  12mo.  v<ilunie  of  5S1  pagM,    Cloth,  $2.60. 

riKLD  tCBORHE  P.I.  A  MANUAL  OF  DISEASES  OF  THE 
EAR,  Fourth  edition.  In  one  octavo  volume  of  391  pages,  with  73 
engravings  and  21  colored  plaus.      Cloth,  $3,75. 

PUNT  lAUSTmi.    A   TREATISE   ON   THE   PRINCIPLES  AND 

PRACTICE   OP   MEDICINE.    Seventh  edition,  thoroughly  rfviaed 

by  Frbdbbick  P.  Hekrv,  M.D,    In  one  large  8vn.  volnme  of  1143 

pages,  with  engravingK.     Clotii.  $fi.00 ;  leather,  $6.00. 

The  work  has  well  earned  iU  lead-        The  belt  of  American  teit-bookt 

ing   place    in    medical    literatare.—    on  Practice — Amer.Midieo-Surgical 

Sttdxcal  Record.  Bulletin. 

A   MANUAL  OF   AUSCULTATION  AND  PERCUSSION;  ol 

the  Phyiioal  DiagDoais  of  Diseasn  of  the  Lungi  and  Heart,  and  of 
Thoiacie  Aneuriam.  Fifth  edition,  revised  by  Jambs  C.  Wii^ON.  M.  D. 
In  one  handsome  12mo.  volume  of  274  pages,  with   12  engravinga. 

A     PRACTICAL   TREATISE   ON    THE    DIAGNOSIS   AND 

TREATMENT  OF  DISEASES  OF  THE  HEART.  Second  edition 
enlarged.     In  one  octavo  rolume  of  550  pages.     Cloth,  $4. 

A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLO- 
RATION OF  THE  CHEST,  AND  THE  DUONOBIS  OP  DI8- 
EA8ES  AFFEirriNG  THE  RESPIRATORY  ORGANS.  Second 
and  revised  edition.    In  one  oolavo  volume  of  591  pages.   Clotb.$4.G0. 

MEDICAL  ESSAYS.   In  one  12mo.  vol.  of  210  ps«ea.  Cloth,  $1.38. 

ON  PHTHISIS:  ITS  MORBID  ANATOMY   ETIOLOGY, ETC. 

A  Series  of  ClinioHl  Leotnrea.  In  one  8to.  volume  of  443  paces, 
dclh,  $3.60, 
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FOIiSOM  (O.  P.).  AN  ABSTRACT  OF  STATUTES  OF  U.  S. 
ON  CUSTODY  OF  THE  INSANE.  In  one  8vo.  ▼ol.  of  108  pages. 
Cloth,  $1.50.  With  dauiUm  on  Mental  Diaecues  (new  edition,  see 
page  6)  $5.00,  fietf  for  the  two  works. 

PORMUIiARY,  POCKET,  see  page  32. 

POSTER  (MIOHAEIj).  A  TEXT-BOOK  OF  PHYSIOLOGY.  New 
(6th)  and  revised  American  from  the  sixth  English  edition.  In  one 
large  octavo  volume  of  923  pages,  with  257  illustrations.  Cloth,  $4.50 ; 
leather,  $5.50. 


Unquestionably  the  best  book  that 
can  be  placed  in  the  student's  hands, 
and  as  a  work  of  reference  for  the 
busy  physician  it  can  scarcely  be 
excelled. — ThePhila.  Polyclinic. 


This  single  volume  contains  all 
that  will  be  necessary  in  a  college 
course,  and  all  that  the  physician 
will  need  as  well. — Dominion  Med, 
Monthly. 


POTHEROIIjLi  (J.  MHiNER).  THE  PRACTITIONER'S  HAND- 
BOOK OF  TREATMENT.  Third  edition.  In  one  handsome  octavo 
volume  of  664  pages.    Cloth,  $3.75 ;  leather,  $4.75. 

POWNES  (OEOROE).  A  MANUAL  OF  ELEMENTARY  CHEM- 
ISTRY (INORGANIC  AND  ORGANIC).  Twelfth  edition.  Em- 
bodying Watts'  PhysiccU  and  Inorganic  Chemittry.  In  one  royal 
12mo.  volume  of  1061  pages,  with  168  engravings,  and  1  colored 
plate.    Cloth,  $2.75;  leather,  $3.25. 

PRANKIiAND  (E.)  AND  JAPP  (P.R.).  INORGANIC  CHEMMTRY. 
In  one  handsome  octavo  volume  of  677  pages,  with  51  engravings  and 
2  plates.    Cloth,  $3.75 ;  leather,  $4.75. 


PUIiliER  (EUGENE).  DISORDERS  OF  THE  SEXUAL  OR- 
GANS IN  THE  MALE.  In  one  very  handsome  octavo  volume  of 
238  pages,  with  25  engravings  and  8  full-page  plates.     Cloth,  $2. 


It  is  an  interesting  work,  and  one 
which,  in  view  of  the  laree  and 
profitable  amount  of  work  done  in 
this  field  of  late  years,  is  timely  and 
well  needed. — Medical  Fortnightly. 

The  book  is  valuable  and  instruc- 


tive and  brings  views  of  sound 
pathology  and  rational  treatment  to 
many  cases  of  sexual  disturbance 
whose  treatment  has  been  too  often 
fruitless  for  good.  —  AnnaU  of 
Surgery. 


PULLER  (HENRY).  ON  DISEASES  OF  THE  LUNGS  AND  AIR 
PASSAGES.  Their  Pathology,  Physical  Diagnosis,  Symptoms  and 
Treatment.  From  second  English  edition.  In  one  8vo.  volume  of  475 
pages.    Cloth,  $3.50. 

GALiLlAUDET  (BERN  B.).  A  POCKET  TEXT-BOOK  ON  SUR- 
GERY. In  one  handsome  12mo.  volume  of  about  400  pages,  with  many 
illustrations.  Shortly.  Lea*8  Series  of  Pocket  Text-books,  edited  by 
Bern  B.  Galladdet,  M.  D.    See  page  18. 

GANT  (PREDERICK  JAMES).  THE  STUDENT'S  SURGERY.  A 
Multum  in  Parvo.  In  one  square  octavo  volume  of  845  pages,  with 
159  engravings.    Cloth,  $3.75. 

GIBBES  (HENEAGE).  PRACTICAL  PATHOLOGY  AND  MORBID 
HISTOLOGY.  Octavo,  314  pages,  with  60  illustrations.   Cloth,  $2.75. 

GIBNEY  (V.  P.).  ORTHOPEDIC  SURGERY.  For  the  use  of  Practi- 
tioners  and  Students.    In  one  8vo.  vol.  profusely  illus.    Preparing. 


Lka  Brotheba  a  Co.,  Philadelphia  and  Nkw  Tokk.     11 
oerkish  ( l-'heukkk'  h.i.   a  tkxt-book  of  an.\tomy. 

Bj  AmeriooD  Aiilhom.    Edited  hy  Frederic  H.  Gerrish,  M.  D,   In  one 

imp.  ocuvo  vuluQie  of  915  pHuee,  »ilb  960  illuntralioiis  in  block  and 

colon.  JiijU  rfaily.  CIth,  (6.50;  fleiible  traterproof.t?;  leatb.,  VM,  vet. 

In  tbii,  thefinl  represenuliTetreatiBeoD  Anatomy  produced  in  America, 

no  eSortor  expense  bo*  beeDsp&red  tn  anile  an  autboHlative  lext  wilb  the 

niunt  succemfHil  nnaloioical  picnires  wbich  bave  yet  appeared  in  tbe  world. 

Tbr  editor  baa  secured  the  co-opcretioii  of  tbe  profeasora  of  analomy  in 

lending  medical  collegea,  and  wilb  them  hna  prepared  a  leit  conspicuous 

fur  iU  aimpiicjty,  unity  and  judicious  leleclioa  of  inch  aaulomical  fHcta  as 

bear  on  phytiiologj,  surgery  and  laternal  medicine  in  the  most  compre- 

hensire  sense  of  those  tenun.    The  anthora  have  endeavored  to  make  a 

book  which  shall  stand  Id  the  place  of  a  living  tt^ocber  la  the  student,  and 

which  Hh»ll  be  of  Mtual  service  to  the  practitioner  In  his  clinical  work, 

emphaAixinK  the  moat  imporlnnt  subjects,  clarifying  obsonritlea,  helping 

most  in  Ihe  paMs  most  diffioiill  to  leam^  and  illustrating- everything  by  all 

available  methods. 

OOUIiD  |A.  PCAROE).     SURGICAL   DIAQNOSIS.    In  one  12mo. 

vol.  of  5S9  pages.     Cloth,  $2.  See  Sladent'M  Serit4  o/  UanitaU,  p.  27. 

GRAY  (HENRY).    ANATOMY,  DESCRIPTIVE  AND  SURGICAL. 

New  and  Ihomiighly  revised  Aiaerioan  edition,  much  enlarged  in  text, 

and  in  eugraviuf^  in  black  and  colors.   In  one  imperial  octavo  volume 

of  12110  pages,  with  772  large  and  elaborate  engravings  on  wood.  Price 

of  edition  with  illaitntions  in  colors :  cloth,  (7 ;  leather,  $8.    Price 

of  editioa  with  illuabstions  In  bUek ;  olotli,  $6 ;  leather,  $7. 

This  is   the  beet  singfle  volume  I  iug,  and    eapecially    (he    SurKical 

upon    Anatomy     In    the    English    Analomy.^ CAicn^o  Med.  Secorder. 

Wagatt^.—  UnivertitsMediCttlMagA      Holds  Brst  place  in  tbe  estei-m  of 

■'**«■  both    teachers   and   slndenOi.—  The 

Oray'ijlnalomj/a&ords  the  student   Brooklyn  Medical  Joiimnl, 

'.   '*'i?f"'i.''.'',  ''""    "5)'  ?.')"^'' ,      The  foremost  of  all  m.-diuil   (eit- 
books. — Jffdieal  FoTtiiightly. 
Qray'i  AiuUomj/   should   be   the 


'e  fomiliar. ' 


treatise  with  wbiob  we  ai 

—Buffalo  Med.  JoitraaJ.  ^    ^   ^„.„^, 

The  most  largely  used  anatomical  |  fl^^ork  ^\ac\i  a  medical  student 

Wil-hook  published  in  the  LngLsb    d.^uld  puroh.se,  nor  should  he  be 

language.— -Innois  0/  Sargery.  without  a  copy  throughout  bis  pro- 

Particular  stress  is  laid  upon  the   fessional  career.— A(Hfcury  Medical 

practical  side  of  analomicaf  teach-  |  Rtpiev. 

OKAY  ILANDON  OARTEIR).  A  TRF.ATI8E  ON  NEItVOlIS  AND 

MENTAL  DISEASES.  For  Students  and  Practitioners  of  Medicine. 
New  |2d)  edition.  In  one  handsome  octavo  volume  of  72S  pages,  with 
172  engravings  and  3  colored  plates.  Cloth,  (4.75*  leather,  tfi.7G. 
up-cu-dale  lext-book  upon  i  diseases  arv  accurate  and  ibe  symp 
J  1   j: J  ^jij  differential  diugnos"  — 


nervous  and  menial  disi 


biaed. 


»ell-w 


sulhorilative  volume  '  as  to  be  readily  comprehended 
irealing  of  both  subjecls  is  a  step  in  I  author's  long  eiperience  renders  his 
the  direction  of  popular  demand. —  views  on  Iherapeuticsof  great  value. 
Tht  ChUage  Clinieal  Rtviev.  — The  Joamat  of  yervmu  and  Men- 

Tbe  deacriptioni  of  the  various  '  tal  Diua*t. 
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OKBKN  (T.  HBNRT).  AN  INTRODUCTION  TO  PATHOLOGY 
AND  MORBID  ANATOMY.  New  (8th)  American  from  the  eighth 
London  edition.  In  one  handsome  octavo  yolume  of  582  pages,  with 
216  engrayings  and  a  colored  plate.    Cloth,  $2.50,  net.    Just  ready. 


aa  to  give  to  each  detail  of  text 
sufficient  explanation.  The  work  is 
an  essential  to  the  practitioner — 
whether  as  surgeon  or  physician .  It 
is  tiie  best  of  up-to-date  text-books. 
—  Virginia  Med.  Monthly. 


A  work  that  is  the  text-book  of 
probably  four-fifths  of  all  the  stu- 
dents of  pathology  in  the  United 
States  and  Great  Britain.— 7%e 
American  PractiHoner  and  Newt, 

It  is  fully  up-to-date  in  the  record 
of  fact,  and  so  profusely  illustrated 

OREENB  (WHiIjIAM  H.).  A  MANUAL  OF  MEDICAL  CHEM- 
ISTRY. For  the  Use  of  Students.  Based  upon  Bowman's  Medical 
Chemittry.    In  one  12mo.  vol.  of  310  pages,  with  74  illus.   Cloth,  $1.75. 

GROSS  (SAMUEL  D.).  A  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES, INJURIES  AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND  AND  THE  URETHRA. 
Third  edition.   Octavo,  574  pages,  with  170  illustrations    Cloth,  $4.50. 

GRINDON  (JOSEPH).  A  POCKET  TEXTBOOK  OF  SKIN 
DISEASES.  In  one  handsome  12mo.  volume  of  350  pages,  with 
many  illustrations.  Shortly.  Lea* a  Series  of  Pocket  Text-hooKs,  edited 
by  Bern  B.  Gallaudet,  M.  D.    See  page  18. 

HABERSHON  (S.  O.).  ON  THE  DISEASES  OF  THE  ABDOMEN 
Second  American  from  Uie  third  English  edition.  In  one  octavo  vol- 
ume of  554  pages,  with  11  engravings.    Cloth,  $3.50. 

HALiIi  (WINFIELD  S.).  TEXT-BOOK  OF  PHYSIOLOGY.  Octavo 
of  672  pages,  with  343  engravings,  and  6  full  page  colored  plates.  Just 
ready.    Cloth,  $4.00  ;  leather,  $5.00,  net. 


HAMIIiTON  ( AliLAN  MCLANE).  NERVOUS  DISEASES,  THEIR 
DESCRIPTION  AND  TREATMENT.  Second  and  revised  edition. 
In  one  octavo  volume  of  598  pages,  with  72  engravings.    Cloth,  $4. 

HARDAWAT  (W.  A.).  MANUAL  OF  SKIN  DISEASES.  New  (2d) 
edition.  In  one  12mo.  volume  of  560  pages,  with  40  illustrations  and 
2  plates.    Cloth,  $2.25,  net.    Just  ready. 


The  best  of  all  the  small  books  to 
recommend  to  students  and  practi- 
tioners. Probably  no  one  of  our 
dermatologists  has  had  a  wider  every- 


day clinical  experience.  His  great 
strength  is  in  diagnosis,  descriptions 
of  lesions  and  especially  in  treat- 
ment.— Ijidiana  Medical  Journal. 


HARE  (HOBART  AMORY).  PRACTICAL  DIAGNOSIS.  THE 
USE  OF  SYMPTOMS  IN  THE  DIAGNOSIS  OF  DISEASE.  New 
(4th)  edition.  In  one  octavo  volume  of  623  pages,  with  205  engravings 
and  14  full-page  colored  plates.    Cloth,  $5.00,  iiet.    Just  ready. 

It  is  unique  in  many  respects,  and  ;  he  will  become  a  better  diaguosti- 
the  author  has  introduced  radical  cian.  This  is  a  companion  to  /Vac- 
changes  which  will  be  welcomed  bv  |  tical  Therapeutics,  bv  the  same 
all.  Anyone  who  reads  this  book  author,  and  it  is  dimcult  to  conceive 
will  become  a  more  acute  observer,  I  of  any  two  works  of  greater  practical 
will  pay  more  attention  to  the  simple  I  utility. — Medical  Review. 
yet  maicative  signs  of  disease,  and  i 
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HAKE  (HOBART  AMORT).    A  TEXT-BOOK  OF  PRACTICAL 

THERAPEUTICS,  with  Special  Referenoeto  the  Application  of  Reme- 
dial Measures  to  Disease  and  their  Employment  upon  a  Rational 
Basis.  With  articles  on  various  subjects  by  well-known  specialists. 
New  (7th)  and  revised  edition.  In  one  octavo  volume  of  776  pages. 
Cloth,  $3.75,  net;  leather,  $4.50,  7iet, 

Its  classifications  are  inimitable,  it  can  be  readily  used  in  connection 
and  the  readiness  with  which  any- 1  with  Hare's  Prttctical  Diagnoms. 
thing  can  be  found  is  the  most  won-  For  the  needB  of  the  student  and 
derful  achievement  of  the  art  of  in- ,  general  practitioner  it  has  no  equal, 
dezing.  This  edition  takes  in  all  — Medical  Smtinel. 
the  latest  discovered  remedies. —  '  The  best  planned  therapeutic  work 
The  St.  Louii  Cliniqn^.  of  the    century. — American    Prae- 

The  great  value  of  the  work  lies  '  titioner  and  Nfw$. 
in  the  fact  that  precise  indications  !  It  is  a  book  precisely  adapted  to 
for  administration  are  given.  A  \  the  needs  of  the  busv  practitioner, 
complete  index  of  diseases  and  i  who  can  relv  upon  miaing  ezactlv 
remedies  makes  it  an  easy  reference  what  he  needs. — The  National  Mea- 
work.    It  has  been  arranged  so  that  ieal  Review. 

HARE  (HOBART  AMORY)  ON  THE  MEDICAL  COMPLICA- 
TIONS  AND  SEQUEL.I^:  OF  TYPHOID  FEVER.  Octavo,  276 
pages,  21  engravings  and  two  full-page  plates.  Just  ready.  Cloth, 
$2.40,  net. 

A  very  valuable  production.   One  ,  read  with  great  profit. — Cleveland 
of  the  very  best   products  of   Dr.    Journal  of  Afedinne. 
Hare  and  one  that  every  man  can 

HARE  (HOBART  AMORY,  EDITOR).  A  SYSTEM  OF  PRAC- 
TICAL THERAPEUTICS.  In  a  series  of  contributions  by  eminent 
practitioners.  In  four  large  octavo  volumes  comprising  about  4500 
pages,with  about  550  engravings.  Vol.  IV.,  jtist  ready.  For  sale  by  #u5- 
Mcription  only.  Full  prospectus  free  on  application  to  the  Publishers. 
Regular  price.  Vol.  IV.,  cloth,  $6 ;  leather,  $7 ;  half  Russia,  $8. 
Price  Vol.  IV.  to  former  or  new  subscribers  to  complete  work,  cloth, 
$5  ;  leather,  $6;  half  RusHia,  $7.  Complete  work,  cloth,  $20;  leather, 
$24 ;  half  Russia,  $28. 

The  great  value  of  Hare's  System  of  Practical  Therapeutics  has  led  to  a 
widespread  demand  for  a  new  volume  to  represent  advances  in  treatment 
made  since  the  publication  of  the  first  three.  More  than  fulfilling  this 
request  the  Editor  has  secured  contributions  from  practically  a  new  corps 
of  equally  eminent  authors,  so  that  entirely  fresh  and  original  matter  is 
ensured.  The  plan  of  the  work,  which  proved  so  successful,  has  been  fol- 
lowed in  this  new  volume,  which  wilt  be  found  to  present  the  latest  devel- 
opments and  applications  of  this  most  practical  branch  of  the  medical  art. 
The  entire  System  is  an  unrivalled  encydopssdia  on  the  practical  parts  of 
medicine,  and  merits  the  great  success  it  has  won  for  that  reason. 
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HARTSHORNE  (HBNRT).  ESSENTIALS  OF  THE  PRINCIPLES 
AND  PRACTICE  OF  MEDICINE.  Fifth  edition.  In  one  12mo. 
Yolume,  669  pages,  with  144  engrayings.     Cloth,  $2.75. 


— .  A  HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.    In  one 

12mo.  volume  of  310  pages,  with  220  engravings.    Cloth,  $1.75. 

A  CONSPECTUS  OF  THE  MEDICAL  SCIENCES.    Comprising 


Manuals  of  Anatomy,  PhysioloKy,  Chemistry,  Materia  Medica,  Prac- 
tice of  Medicine,  Surgery  and  Obstetrics.  Second  edition.  In  one  royal 
12mo.  vol.  of  1028  pages,  with  477  illus.    Cloth,  $4.25 ;  leather,  $5. 

HAYDEN  (JAMBS  R.).  A  MANUAL  OF  VENEREAL  DISEASES. 
New  (2d)  edition.  In  one  12mo.  volume  of  304  pages,  with  54  en- 
gravings.   Cloth,  $1.50,  net. 


It  is  practical,  concise,  definite 
and  of  sufficient  fulness  to  be  satis- 
factory.— Chicago  Clinical  Review. 

This  work  gives  all  of  the  prac- 
tically essential  information  about 
the  three  venereal  diseases,  gon- 
orrhoea, the  chancroid  and  syphilis. 
In  diagnosis  and  treatment  it  is  par- 


ticularly thorough,  and  may  be 
relied  upon  as  a  guide  in  the  man- 
agement of  this  class  of  diseases. — 
Northwestern  Lancet. 

It  is  well  written,  up  to  date,  and 
will  be  found  verv  useful. — Inter' 
7iational  Medical  magazine. 


HATSM  (OEORQES)  ANB  HARE  (H.  A.).  PHYSICAL  AND 
NATURAL  THERAPEUTICS.  The  Remedial  Use  of  Heat  Elec- 
tricity, Modifications  of  Atmospheric  Pressure,  Climates  and  Mineral 
Waters.  Edited  by  Prof.  H.  A.  Hare,  M.  D.  In  one  octavo  volume 
of  414  page8,with  113  engravings.    Cloth,  $3. 


This  well-timed  up-to-date  volume 
is  particularlv  adapted  to  the  re- 
(^uirements  ot  the  general  practi- 
tioner. The  section  on  mineral 
waters  is  most  scientific  and  prac- 
tical. Some  200  pages  are  given  up 
to  electricity  and  evidently  embody 
the  latest  scientific  information  on 
the  subject.  Altogether  this  work 
is  the  clearest  and  most  practical  aid 
to  the  study  of  nature's  therapeutics 
that  has  yet  corae  under  our  obser- 
vation.—*7%e  Medical   Fortnightly. 

For  many  diseases  the  most  potent 
remedies  lie  outside  of  the  materia 
medica,  a  fact  yearly  receiving  wider 


recognition.  Within  this  large 
range  of  applicability,  physical 
agencies  when  compared  with  drugs 
are  more  direct  ana  simple  in  their 
results.  Medical  literature  has  Ions 
been  rich  in  treatises  upon  medical 
agents,  but  an  authoritative  work 
upon  the  other  great  branch  of 
therapeutics  has  until  now  been  a 
desideratum.  The  section  on  climate, 
rewritten  by  Prof.  Hare,  will,  for 
the  first  time,  place  the  abundant 
resources  of  our  country  at  the  in- 
telligent command  of  American 
practitioners. —  The  Kantae  City 
Medical  Index. 


HERMAN  (G.  ERNEST).  FIRST  LINES  IN  MIDWIFERY.  In 
one  12mo.  vol.  of  198  pages,  with  80  engravings.  Cloth,  $1.25.  See 
Student's  Series  of  ManiuiU,  page  27. 

HERMANN  (li.).  EXPERIMENTAL  PHARMACOLOGY.  A  Hand- 
book  of  the  Methods  for  Determining  the  Physiological  Actions  of 
Drugs.  Translated  by  Robert  Meadb  Smith,  M.  D.  In  one  12mo. 
volume  of  199  pages,  with  32  engravings.    Cloth,  $1.50. 
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HARE  (HOBART  AMORT).    A  TEXT-BOOK  OF  PRACTICAL 

THERAPEUTICS,  with  SpeeUl  Referenoe  to  the  Application  of  Reme- 
dial Measures  to  Disease  and  their  Employment  upon  a  Rational 
Basis.  With  articles  on  various  subjects  by  well-known  specialists. 
New  (7th)  and  reyised  edition.  In  one  octavo  volume  of  776  pages. 
Cloth,  $3.75,  net;  leather,  $4.50,  net. 


Its  classifications  are  inimitable, 
and  the  readiness  with  which  any- 
thing can  be  found  is  the  most  won- 
derful achievement  of  the  art  of  in- 
dexing. This  edition  takes  in  all 
the  latest  discovered  remedies. — 
7^  St.  Laui$  Clinique. 

The  great  value  of  the  work  lies 
in  the  fact  that  precise  indications 
for  administration  are  given.  A 
complete  index  of  diseases  and 
remedies  makes  it  an  easy  reference 
work.    It  has  been  arranged  so  that 


it  can  be  readily  used  in  connection 
with  Hare's  Practical  Diagno9i$. 
For  the  needs  of  the  student  and 
general  practitioner  it  has  no  equal. 
— Medical  Sentinel. 

The  best  planned  therapeutic  work 
of  the  century. — American  Prac- 
titioner  and  Newi. 

It  is  a  book  precisely  adapted  to 

the  needs  of  the  busv  practitioner, 

;  who  can  relv  upon  nnaing  exactly 

I  what  he  needs. — The  National  Med- 

ieal  Review. 


HARE  (HOBART  AMORY)  ON  THE  MEDICAL  COMPLICA- 
TIONS AND  SEQUELAE  OF  TYPHOID  FEVER.  Octavo,  276 
pages,  21  engravings  and  two  full-page  plates.  Just  ready.  Cloth, 
$2.40,  net. 

A  very  valuable  production.   One  |  read  with  ereat  profit. — Cleveland 
of  the  very  best   products  of   Dr.    Journal  of  Medicine. 
Hare  and  one  that  every  man  can  I 

HARE  (HOBART  AMORY,  EDITOR).  A  SYSTEM  OF  PRAC- 
TICAL THERAPEUTICS.  In  a  series  of  contributions  by  eminent 
practitioners.  In  four  large  octavo  volumes  comprising  about  4500 
pageSfWith  about  550  engravings.  Vol.  IV.,  juet  ready.  For  tale  by  tub- 
icriptUm  only.  Full  prospectus  free  on  application  to  the  Publishers. 
Regular  price,  Vol.  IV.,  cloth,  $6 ;  leather,  $7 ;  half  Russia,  $8. 
Price  Vol.  IV.  to  former  or  new  subscribers  to  complete  work,  cloth, 
$5  ;  leather,  $6 ;  half  Russia,  $7.  Complete  work,  cloth,  $20 ;  leather, 
$24 ;  half  Russia,  $28. 

The  great  value  of  Hare's  System  of  Practical  Therapeutics  has  led  to  a 
widespread  demand  for  a  new  volume  to  represent  advances  in  treatment 
made  since  the  publication  of  the  first  three.  More  than  fulfilling  this 
request  the  Editor  has  secured  contributions  from  practically  a  new  corps 
of  equally  eminent  authors,  so  that  entirely  fresh  and  original  matter  is 
ensured.  The  plan  of  the  work,  which  proved  so  successful,  has  been  fol- 
lowed in  this  new  volume,  which  will  be  found  to  present  the  latest  devel- 
opments and  applications  of  this  most  practical  branch  of  the  medical  art. 
The  entire  System  \b  an  unrivalled  encydopsdia  on  the  practical  parts  of 
medicine,  and  merits  the  great  success  it  has  won  for  that  reason. 
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HARTSHORNB  (HBNRT).  ESSENTIALS  OF  THE  PBINCIPLE8 
AND  PRACTICE  OF  MEDICINE.  Fifth  edition.  In  one  12mo. 
Yolume,  669  pages,  with  144  engrayings.     Cloth,  $2.75 . 


—  A  HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.    In  one 

12mo.  volume  of  310  pages,  with  220  engravings.    Cloth,  $1.75. 

A  CONSPECTUS  OF  THE  MEDICAL  SCIENCES.    Comprising 


Manuals  of  Anatomy,  Physioloffy,  Chemistry,  Materia  Medica,  Prao- 
tioe  of  Medicine,  Surgery  and  OMtetrics.  Second  edition.  In  one  royal 
12mo.  vol.  of  1028  pages,  with  477  illos.    Cloth,  $4.25 ;  leather,  $5. 

HAYDEN  (JAMBS  R.).  A  MANUAL  OF  VENEREAL  DISEASES. 
New  (2d)  edition.  In  one  l2mo.  volume  of  304  pages,  with  54  en- 
gravings.   Cloth,  $1.50,  net. 


It  is  practical,  concise,  definite 
and  of  sufficient  nilness  to  be  satis- 
factory.— Chicago  Clinical  Review. 

This  work  ^ives  all  of  the  prac- 
tically essential  information  about 
the  three  venereal  diseases,  gon- 
orrhoBa,  the  chancroid  and  syphilis. 
In  diagnosis  and  treatment  it  is  par- 


ticularly thorough,  and  may  be 
relied  upon  as  a  guide  in  the  man- 
agement of  this  class  of  diseases. — 
Northwestern  Lancet. 

It  is  well  written,  up  to  date,  and 
will  be  found  verv  useful. — Inter- 
national Medical  magazine. 


HATBM  (GEORQES)  AND  HARE  (H.  A.).  PHYSICAL  AND 
NATURAL  THERAPEUTICS.  The  Remedial  Use  of  Heat,  Eleo- 
tricity.  Modifications  of  Atmospheric  Pressure,  Climates  and  Mineral 
Waters.  Edited  by  Prof.  H.  A.  Hare,  M.  D.  In  one  octavo  volume 
of  414  page8,with  113  engravings.    Cloth,  $3. 


This  well-timed  up-to-date  volume 
is  particularly  adapts   to  the  re- 
(^uirements  or  the   general  practi- 1 
tioner.     The   section   on     mineral 
waters  is  most  scientific  and  prac- ' 
tical.    Some  2(X)  pages  are  given  up 
to  electricity  and  evidently  embody  ' 
the  latest  scientific  information  on 
the  subject.    Altogether  this  work 
is  the  clearest  and  most  practical  aid  { 
to  the  study  of  nature's  therapeutics 
that  has  yet  come  under  our  obser-  ! 
vation. — The  Medical  Fortnightly.  I 

For  many  diseases  the  most  potent  i 
remedies  lie  outside  of  the  materia  ! 
medica,  a  fact  yearly  receiving  wider 


recognition.  Within  this  large 
range  of  applicability,  physical 
agencies  when  compared  with  dru^ 
are  more  direct  ana  simple  in  their 
results.  Medical  literature  has  Ions 
been  rich  in  treatises  upon  medicsu 
agents,  but  an  authoritative  work 
upon  the  other  great  branch  of 
therapeutics  has  until  now  been  a 
desideratum.  The  section  on  climate, 
rewritten  by  Prof.  Hare,  will,  for 
the  first  time,  place  the  abundant 
resources  of  our  country  at  the  in- 
telligent command  ox  American 
Sractitioners. —  The  Kansas  City 
fedical  Index. 


HERMAN  (G.  ERNEST).  FIRST  LINES  IN  MIDWIFERY.  In 
one  12mo.  vol.  of  198  pages,  with  80  engravings.  Cloth,  $1.25.  See 
Student's  Series  of  MamialSf  page  27. 

HERMANN  (li.).  EXPERIMENTAL  PHARMACOLOGY.  A  Hand- 
book of  the  Methods  for  Determining  the  Physiological  Actions  of 
Drugs.  Translated  by  Robert  Mbadb  Smith,  M.  D.  In  one  12mo. 
volume  of  199  pages,  with  32  engravings.    Cloth,  $1.50. 
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HERRIGK  (JAMES  B.).  A  HANDBOOK  OF  DIAGNOSIS.  In 
one  handrome  12mo.  volume  of  429  pages,  with  80  engrayings  and  2 
colored  plates.    Cloth,  $2.50. 


Excellently  arranged,  practical, 
concise,  up-to-date,  and  eminently 
well  fitted  for  the  use  of  the  prac- 
titioner as  well  as  of  the  student. — 
Chicago  Med.  Bf carder. 

This  volume  accomplishes  its  ob- 
jects more  thoroDjarhlv  and  com- 
pletely than  any  similar  work  vet 
Sublished.  f^cn  section  devoted  to 
iseases  of  special  systems  is  pre- 
ceded with  an  exposition  of  the 
methods  of  physical,  chemical  and 


microscopical  examination  to  be  em- 
ployed in  each  class.  The  technique 
of  blood  examination,including  color 
analysis,  is  very  clearly  stated. 
Uranalysis  receives  adequate  space 
and  care. — New  York  Med.  Journal. 
We  commend  the  book  not  only  to 
the  undergraduate,  but  also  to  the 
physician  who  desires  a  ready  means 
of  refreshing  his  knowledge  of  diag- 
nosis in  the  exigencies  of  professional 
life. — Memphis  Medical  Monthly. 


WnUL  (BBRKBIiBir).  SYPHILIS  AND  LOCAL  CONTAGIOUS 
DISORDERS.    In  one  8vo.  volume  of  479  pages.    Cloth,  $3.25. 

HIUilER  (THOMAS).  A  HANDBOOK  OF  SKIN  DISEASES. 
Second  edition.  In  one  royal  12mo.  volume  of  353  pages,  with  two 
phites.    Cloth,  $2.25. 

HIRST  (BARTON  C.)  AND  PI£RSOL  (GEX>RGE  A.).  HUMAN 
MONSTROSITIES.  Magnificent  folio,  containing  220  pages  of  text 
and  illustrated  with  123  engravings  and  39  large  pnotographic  plates 
from  nature.  In  four  parts,  price  each,  $5.  Limited  edition.  For  tale 
by  ntbtcription  only. 

HOBIiYN  (RICHARD  D.).  A  DICTIONARY  OF  THE  TERMS 
USED  IN  MEDICINE  AND  THE  COLLATERAL  SCIENCES. 
In  one  12mo.  volume  of  520  double-columned  pages.  Cloth,  $1.50; 
leather,  $2. 

HODOE  (HUGH  L.).  ON  DISEASES  PECULIAR  TO  WOMEN, 
INCLUDING  DISPLACEMENTS  OF  THE  UTERUS.  Second  and 
revised  edition.     In  one  Svo.  vol.  of  519  pp.,  with  illus.     CloUi,  $4.50 

HOFFBfANN  (FREDERICK)  AND  POWER  (FREDERICK  B.). 

A  MANUAL  OF  CHEMICAL  ANALYSIS,  as  Applied  to  the 
Examination  of  Medicinal  Chemicals  and  their  Preparations.  Third 
edition,  entirely  rewritten  and  much  enlarged.  In  one  handsome  octavo 
volume  of  621  pages,  with  179  engravings.    Cloth,  $4.25. 

HOIiMES  (TIMOTHY).  A  TREATISE  ON  SURGERY.  Its  Prin- 
cinles  and  Practice.  A  new  American  from  the  fifth  English  edition. 
Edited  by  T.  Pickering  Pick,  F.R.C.S.  In  one  handsome  octavo  vol- 
ume of  lOOSJpages,  with  428  engravings.    Cloth,  $6 ;  leather,  $7. 


—  A  SYSTEM  OF  SURGERY.  With  notes  and  additions  by  various 
American  authors.  Edited  by  John  H.  Packard,  M.  D.  In  three 
verr  handsome  Svo.  volumes  containing  3137  double-columned  Pftges» 
with  979  engravings  and  13  lithographic  plates.  Per  volume,  cdotn,  $6  ; 
leather,  $7  ;  half  Russia,  $7.50.     For  tale  by  tubteriplion  only. 
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HORNBR  (WHililAM  EL).  SPECIAL  ANATOMY  AND  HIS- 
TOLOGY. Eighth  edition,  revised  and  modified.  In  two  large  Sto. 
Tolnmes  of  1007  pages,  containing  320  engravings.    Cloth,  $6. 

HUDSON  (A.).  LECTURES  ON  THE  STUDY  OF  FEVER.  In  one 
oetavo  volume  of  308  pages.    Cloth,  $2.50. 

HUTGHIBON  (ROBERT)  AND  RAINT  (HARRT).  CLINICAL 
METHODS.  A  GUIDE  TO  THE  PRACTICAL  STUDY  OF 
MEDICINE.  In  one  12mo.  volume  of  562  pages,  with  137  engrav- 
ings and  8  colored  plates.    Cloth,  $3.00. 


A  comprehensive,  clear  and  re- 
markably up-to-date  raide  to  clinical 
diagnosis.  The  illustrations  are 
plentiful  and  excellent.  As  exam- 
ples of  the  more  recent  additions  to 


medical  knowledge  which  receive 
recognition,  we  mention  Widal's 
test  for  typhoid  and  the  Neuron 
theory  of  the  nervous  system. — 
Montreal  Medical  Journal, 


HUTCHINSON  (JONATHAN).  SYPHILIS.  In  one  pooket^xe  12mo. 
volume  of  542pagee,  with  8  chromo-lithographio  plates.  Cloth,  $2.25. 
See  Seriea  of  Clinieal  ManuaU^  p.  25. 

HTDE  (JAMES  NEVINS).  A  PRACTICAL  TREATISE  ON  DIS- 
EASES OF  THE  SKIN.  New  (4th)  edition,  thoroughly  revised. 
In  one  oetavo  volume  of  815  paces,  with  110  engravines  and  12  full- 
page  plates,  4  of  which  are  colored.     Cloth,  $5.25;  leather,  $6.25. 


This  edition  has  been  carefully  re- 
vised, and  every  real  advance  has 
been  recognised.  The  work  answers 
the  needs  of  the  general  practitioner, 
the  specialist,  and  the  student. — The 
Ohio  Med.  Jour,  I 

A  treatise  of  exceptional    merit  | 
characterised  by  eonsci^^ntious  care . 
and   scientific   accuracy. — Buffalo 
Med.  Journal. 

A   complete    exposition    of   our 
knowledge  of  cutaneous  medicine  as 
it  exists  to-day.    The  teaching  in 
culcated  throughout  is  sound  as  well 


as  practical. — The  American  Jour- 
nal of  the  Medical  Seiencei. 

It  is  the  best  one-volame  work 
that  we  know.  The  student  who 
^ts  this  book  will  find  it  a  useful 
investment,  as  it  will  well  serve  him 
when  he  goes  into  practice. —  Fir- 
ginia  Medical  Semi-Monthly. 

A  full  and  thoroughly  modem 
text-book  on  dermatology.  —  TTie 
Pittsburg  Medical  Bettew. 

It  is  the  most  practical  hand- 
book on  dermatology  with  which  we 
are  acquainted. — 7%e  Chicago  Med- 
ical  Recorder. 


JACKSON  (GEORGE  THOMAS).  THE  READY-REFERENCE 
HANDBOOK  OF  DISEASES  OF  THE  SKIN.  New  (3d)  edition. 
In  one  12mo.  volume  of  637  pages,  with  75  illustrations  and  a  colored 
plate.    Jutt  ready.    Cloth,  $2.S),  net. 


As  a  student's  manual,  it  may  be 
considered  beyond  criticism.  The 
book  is  sin^Iarly  full.— ^Sif.  Loui$ 
Medical  and  Surgical  Journal. 


Without  doubt  forms  one  of  the 
best  guides  for  the  beginner  in  der- 
matology that  is  to  be  found  in  the 
English  Isnguage. — Medicine. 


JAMIE80N  (W.  AIjIjAN).  DISEASES  OF  THE  SKIN.  Third 
edition.  In  one  oetavo  volume  of  656  pages,  with  1  engraving  and  9 
double-page  ohromo-lithographio  plates.    Cloth,  $6. 
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JJKWItfri'  (CHARIiBS).  ESSENTIALS  OF  OBSTETRICS.  In  one 
12mo.  Toiume  of  356  pages,  with  80  engrayings  and  3  colored  plates. 
Cloth,  $2.25.    Just  ready. 


An  exceedingly  useftil  manual  for 
student  and  practitioner.  The  au- 
thor has  succeeded  unusually  well 
in  condensing  the  text  and  in  arrang- 


ing it  in  attractiye  and  easily  tangi- 
ble form.  The  book  is  well  illus- 
trated throughout. — Nathmlle  Jowr, 
of  Medicine  and  Surgery, 

THE  PRACTICE  OF  OBSTETRICS.    By   American    Authors. 

One  larffe  octayo  yolume  of  763  pages,  with  441  engrayings  in  black 
and  colors,  and  22  full-page  colored  plates.  Just  ready.  Cloth, 
$5.00,  net ;  leather,  $6.00,  net. 

A  clear  and  practical  treatise  upon  I  the  book  abounds.  The  work  is 
obstetrics  by  well-known  teachers  of '  sure  to  be  popular  with  medical 
the  subject.  A  special  feature  of  students,  as  well  as  being  of  extreme 
this  work  would  seem  to  be  the  yalue  to  the  practitioner.  —  The 
excellent  illustrations   with  which   Medical  Age. 

JONES  (G.  HANDFIBIiD).  CLINICAL  OBSERVATIONS  ON 
FUNCTIONAL  NERVOUS  DISORDERS.  Second  American  edi- 
tion.    In  one  oetayo  yolume  of  340  pages.    Cloth,  $3.25. 

JUIiBR  (HBNRT).  A  HANDBOOK  OF  OPHTHALMIC  SCIENCE 
AND  PRACTICE.  Second  edition.  In  one  octayo  yolume  of  649 
pages,  with  201  engrayings^?  ohromo-lithographic  plates,  test-typea  of 
Jaeger  and  SneUen,  and  Holmgren's  Color-Blindness  Test.  Cloth, 
$6.50 ;  leather,  $6.60. 

The  yolume  is  particularly  rich  in  I  color  blindness,  etc.    The  sections 
matter  of  practical  yalue,  such  as  |  deyoted  to  treatment  are  singularly 
directions   for   diagnosine,    use   of  full  and  conciK. — Medical  Age. 
instruments,  testing  for  glasses,  for 

KING  (A.  F.  A.).  A  MANUAL  OF  OBSTETRICS.  Seyenth  edition. 
In  one  12mo.  yolume  of  573  pages,  with  223  illustrations.  Cloth, 
$2.60. 

From  first  to  finish  it  is  thoroughly  '  cyclopedias.  The  well-arranged 
practical,  concise  in  expression,  wefl  index  renders  the  l)Ook  useful  to 
illustrated,  and  includes  a  statement  \  the  practitioner  who  is  in  haste  to 
of  nearly  eyery  fact  of  importance  '  refresh  his  memory.  —  Virginia 
discussed  in    obstetric    treatises  or  i  Medical  Semi-Monthly. 

KIRK  (EDWARD  O.).  OPERATIVE  DENTISTRY.  Handsome 
octayo  of  700  pages,  with  751  illustrations.  Just  ready.  See  American 
Text-Books  of  Dentistry ^  page  2. 

We  have  only  the  highest  praise  j  tempted.     We  can  heartily  recom- 
for  this  yaluable  work.   It  is  replete    mend    it    to    the    profession. —  The 
in  eyery  particular,  and  surpasses  i  Ohio  Dental  Journal. 
anything  of  the  kind  heretofore  at-  I 

KliEON  (B.).  ELEMENTS  OF  HISTOLOGY.  New  (5th)  edition.  In 
one  12mo.  yolume  of  506  pages,  with  296  engrayings.  Just  ready. 
Cloth,  $2.00,  net.    See  Student's  Series  of  Manuals,  page  27. 

It  is  the  most  complete  and  con- '     This  work  deservedly  occupies  a 


cise  work  of  the  kind  that  has  yet 
emanated  from  the  press. — The  Med- 
ic4U  Age, 


first  place  as  a  text- book  on   his- 
tology.— Canadian  Practitioner. 
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liANDIS  (HBNRT  O.).  THE  MANAGEMENT  OF  LABOR.  In  one 
handsome  12mo.  yolume  of  329  pages,  with  28  illus.  Cloth,  $1.76. 

liA  ROGEm  (R.).  YELLOW  FEVER.  In  two  8yo.  Tolumes  of  1468 
pages.    Cloth,  $7. 

liAUKENGE  (J.  Z.)  AND  MOON  (ROBE2RT  G.).  A  HANDY- 
BOOK  OF  OPHTHALMIC  SURQERY.  Second  edition.  In  one 
ootayo  yolume  of  227  pages,  with  66  engrayings.    Cloth,  $2.76. 

IiEA*S  SERIES  OF  POCKET  TEXT-BOOKS,  edited  bjr  Bern 
B.  Qallaudet,  M.  D.  Coyering  the  entire  field  of  Medicine  in  a 
series  of  16  yery  handsome  12mo.  yolumes  of  350-450  pages  each, 
profusely  illustrated.  Comptendious,  clear,  trustworthy  and  modem. 
The  following  yolumes  constitute  the  scries. 

CoATEs'  Bacteriology  and  Hygiene.  Brockway's  Anatomy.  Collins 
and  RocKWELL^s  Physiology.  Marttn  and  Rockwell's  Chemistry 
and  Physics.  Nichols  and  Yale's  Histology  and  Pathology. 
Schleif's  Materia  Medica,  Therapeutics,  Medical  Latin,  etc.  Malb- 
bary's  Practice  of  Medicine.  Collins'  Diagnosis.  Potts'  Nervous 
and  Mental  Diseases.  Qallaudet's  Surgery.  Likes'  Qenito- 
Urinary  and  Venereal  Diseases.  Qrindon's  Dermatology.  Ballen*. 
6ER  and  WiPPERN's  Diseases  of  the  Eve,  Ear,  Throat  and  Nose. 
Evans'  Obstetrics.  Crockett's  Gynecology.  Titttle's  Diseases  oi 
ChitdrcD. 

For  separate  notices  see  under  various  authors'  names. 

UEA  (HBNRT  O.).  A  HISTORY  OF  AURICULAR  CONFESSION 
AND  INDULGENCES  IN  THE  LATIN  CHURCH.  In  three 
octavo  yolumes  of  about  500  pages  each.    Per  yolume,  cloth,  $3.00. 


—  CHAPTERS  FROM  THE  RELIGIOUS  HISTORY  OF  SPAIN ; 
CENSORSHIP  OF  THE  PRESS;  MYSTI^  AND  ILLUMINATI- 
THE  ENDEMONIADAS ;  EL  SANTO  NiSO  DE  LA  GUARDIA ; 
BRIANDA  DE  BARDAXI.    12mo.,  522  pages.    Cloth.  $2.50. 


FORMULARY  OF  THE  PAPAL  PENITENTIARY.    In  one 


octavo  volume  of  221  pages,  with  frontispiece.    Cloth,  $2.50. 


—  SUPERSTITION  AND  FORCE ;  ESSAYS  ON  THE  WAGER 
OF  LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL  AND 
TORTURE.  Fourth  edition,  thoroughly  revised.  In  one  hand- 
some royal  12mo.  volume  of  629  pages.    CUoth,  $2.75. 

STUDIES  IN  CHURCH  HISTORY.    The  Rise  of  the  Temporal 


Power — Benefit  of  Clergy — Excommunication.    New  edition.    In  one 
handsome  12mo.  volume  of  605  pages.    Cloth,  $2.50. 

—  AN  HISTORICAL  SKETCH  OF  SACERDOTAL  CELIBACY 


IN  THE  CHRISTIAN  CHURCH.    Second  edition.    In  one  hand- 
some  octavo  volume  of  685  pages.    Cloth,  $4.50. 

liBHMANN  (O.  G.).    A  MANUAL  OF  CHEMICAL  PHYSIOLOGY. 
In  one  Svo.  volume  of  327  pages,  with  41  engrayings.    Cloth,  $2.25 
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lilKBS  (SYLVAN  H.).  A  POCKET  TEXT-BOOK  OF  GENITO- 
URINARY AND  VENEREAL  DISEASES.  In  one  handsome 
12mo.  yolume  of  about  350  pages,  with  many  illustrations.  Shortly, 
Lea*$  Series  of  Pocket  Text-books,  edited  by  Bern  B.  Gallattdet, 
M.  D.    See  page  18. 

liOOHnS  (AliFRED  L.)  AND  TH0BIP80N  (W.  GIIiMAK, 
EDITORS).  A  SYSTEM  OF  PRACTICAL  MEDICINE.  In 
Contributions  by  Various  American  Authors.  In  four  rery  hand- 
some octayo  volumes  of  about  900  pages  each,  fully  illustrated  in 
in  black  and  colors.  Complete  work  now  ready.  Per  volume,  cloth, 
$5 ;  leather,  $6 ;  half  Morocco.  $7.  For  tale  by  subscription  only. 
Full  prospectus  free  on  application  to  the  Publishers.  See  American 
System  of  Practical  Medicine,  page  2. 

LUFF  (ARTHUR  P.).    MANUAL  OF  CHEMISTRY,  for  the  use  of 

Students  of  Medicine.    In  one  12mo.  volume  of  522  pages,  with  36 
engravings.    Cloth,  $2.    See  Student's  Series  of  Manuals,  page  27. 

LYMAN  (HE3NRY  M.).    THE  PRACTICE  OF  MEDICINE.    In  one 

very  handsome  octavo  volume  of  925  pages,  with  170  engravings, 
aoth,  $4.75 ;  leather,  $5.75. 

Complete,  concise,  fully  abreast  of  Practical,  systematic,  complete  and 

the  times  and  needed  by  all  students  well   balanced. — Chicago  med,  Rc' 

and  practitioners. —  Univ.  Med,  Mao.  corder. 

A  n  ezceedi  ngly  valuable  text-book. 


LYONS  (ROBERT  D.).    A  TREATISE  ON  FEVER, 
volume  of  362  pages.    Cloth,  $2.25. 


In  one  octavo 


MACKENZfK  (JOHN  NOL AND).  ON  THE  NOSE  AND  THROAT. 
HandRome  octavo,  about  600  pages,  richly  illustrated.    Preparing, 


MAISCH  (JOHN  M.).  A  MANUAL  OF  ORGANIC  MATERIA 
MEDICA.  New  (7th)  edition,  thoroughly  revised  by  H.  C.C.  MAI0OH, 
Ph.  G.,  Ph.  D.  In  one  very  handsome  12mo.  volume  of  512  pages,  with 
265  engravings.    Ju^i  ready.    Cloth,  $2.50,  net. 


Used  as  text-book  in  every  college 
of  pharmacy  in  the  United  States 
ana  recommended  in  medical  col- 
lefres. — American  Therapist, 

Noted  on  both  Bides  of  the  Atlantic 
and  esteemed  as  much  in  Germany  as 


in  America.  The  work  has  no  equal. 
— Dominion  Med,  Monthly. 

The  best  handbook  upon  phar> 
maoognosy  of  any  published  in  this 
oojra^,— Boston  Med,ASur,Jonr, 
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BCAIiSBART  (GEOROB  B.).  A  POCKET  TEXT-BOOK  OF 
THEORY  AND  PRACTICE  OF  MEDICINE.  In  one  handsome 
12mo.  volume  of  405  pages,  with  45  illustrations.  Just  ready..  Cloth, 
$1.75,  net;  flexible  red  leather,  $2.25,  net,  Lea*9  Series  of  Pocket 
Text-books^  edited   by  Been  B.  Qallaudbt,  M.  D.    See  page  18. 

MANUALS.  See  Student's  Quda  Series,  page  27,  Student's  Series  •/ 
ManucUSf  page  27,  and  Series  of  Clinical  Manuals,  page  25. 

MARSH  (HOWARD).  DISEASES  OF  THE  JOINTS.  In  one  12mo. 
Tolume  of  4G8jpage8,  with  64  engrayings  and  a  colored  plate.  Cloth,  $2. 
See  Series  of  Clinical  Manuals,  page  &. 

MARTIN  (EDWARD).  A  MANUAL  OF  SURGICAL  DIAGNOSIS. 
In  one  12mo.  volume  of  about  400  pp.,  fully  illustrated.    Preparing. 

MARTIN  (WAIiTON)  AND  ROCKWELL  (WM.  H.).  A  POCKET 
TEXT-BOOK  OF  CHEMISTRY  AND  PHYSICS.  In  one  hand- 
some 12mo.  volume  of  about  350  pages,  with  many  illustrations. 
Shortly.  Lea's  Series  of  Pocket  Text-books,  edited  by  Bern  B. 
Gallaudbt,  M.  D.    See  page  18. 

MAT  (O.  H.).  MANUAL  OF  THE  DISEASES  OF  WOMEN.  For 
the  use  of  Students  and  Practitioners.  Second  edition,  revised  by  L. 
S.  Rau,  M.  D.  In  one  12mo.  volume  of  360  pages,  with  31  engrav- 
ings.   Cloth,  $1.76. 

MEDICAL  NEWS  POCKET  FORMULARY,  see  page  32. 

MITGHELL  (S.  WEIR).  CLINICAL  LESSONS  ON  NERVOUS 
DISEASES.  In  one  12mo.  volume  of  299  pages,  with  19  engravings 
and  2  colored  plates.  Cloth,  $2.50.  Of  the  nundred  number^  copies 
with  the  Author's  signed  title  page  a  few  remain ;  these  are  offered 
in  green  cloth,  gilt  top,  at  $3.50,  net. 

The  book  treats  of  hysteria,  recur-  contractions,  rotary  movements  in 
rent  melancholia,  disorders  of  sleep,  the  feeble  minded,  etc.  Few  can 
choreic  movements,  false  sensations  speak  with  more  authority  than  Uie 
of  cold,  ataxia,  hemiplegic  pain,  '  author. — The  Journal  of  the  Ameri- 
treatment  of  sciatica,  erythromelal-  j  can  Medical  Association. 
gia,  reflex  oculameurosis,  hysteric  | 

MITCHBLL  (JOHN  K.).  REMOTE  CONSEQUENCES  OF  IN- 
JURIES OF  NERVES  AND  THEIR  TREATMENT.  In  one 
handsome  12mo.  volume  of  239  pages,with  12  illustrations.  Cloth,  $1.75. 


Injuries  of  the  nerves  are  of  fre- 
quent occurrence  in  private  practice, 
and  often  the  cause  of  intractable 
and  painful  conditions,  conse- 
(juently  this  volume  is  of  especial 
interest.    Doctor  Mitchell  has  had 


access  to  hospital  records  for  the  last 
thirty  years,  as  well  as  to  the 
government  documents,  and  has 
skilfully  utilized  his  opportunities. 
— 7%e  Med.  Age. 


MORRIS  (MALCOLM).  DISEASES  OF  THE  SKIN.  New  (2d) 
edition.  In  one  12mo.  volume  of  601  pages,  with  10  chromo-litho- 
graphic  plates  and  26    engravings.    Cloth,  $3.25,  net.    Just  ready. 

MULLBR  (J.).  PRINCIPLES  OF  PHYSICS  AND  METEOROL- 
OGY.   In  one  large  8to.  vol.  of  633  pages,  with  538  cuts,  doth,  $4.60. 
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HUSBIiR  (JOHN  a.).  A  PRACTICAL  TBEATIBE  ON  MEDICAL 
D1AQN081B,  for  8tudeD(«  and  FbYsiciana.  New  {3d)  editioD,  thor- 
oughly niiatd.  Id  one  octavo  volume  of  KM)-'  paEM,  with  253  en- 
gniTiDgB  and  48  fuU-pk^  colored  plates.  Jtu!  rrady.  Cloth,  fe.OO. 
nti  ;  leather,  $7.00,  ml. 

Notices  of  (ireTioiu  eilition  are  nppoiidL-d. 
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nU.  This  work  will  meet  all  the 
reqniremeDta  of  iludeDt  and  phjEi- 
ti*a.~The  Medical  Newt. 

From  its  pag»>niBj  bv  made  the 
dia^niMii  of  every  malady  that 
affliela  the  human  body,  inoludine 
tho«e  which  in  general  are  drult 
with  only  by  the  speoialisl.— A'ortA- 

NATIONAIi  DISPBNSATOKV.  9^StaU,Mai*eKi  OatpaH.^.Tl. 

S.*  8tiUi.  ifaitch  *  Cafpari'i  tfalionat 

N ATIONAIi  MEDIOAI>  DIOTIONARY.     See  Billing;  page  4. 

NKTTUB8HIP  (B.).  DISEASES  OF  THE  EYE.    New  (6thi  Americau 
from  sixth  English  edition,  thoroughly  revised.     In  one  I2ino.  rotumt 
of  621  pages,  with  \6\  engraringi,  and  2  colored  plates,  teM-typcs, 
formula  and  oolor-blindnen  teat.    Cloth,  (2.2I>.    Jatt  rtadg, 
Bv  lar  the  bettstudenl's  Ivil-book  i  EnBlJeb     language.  —  Journal     of 
oD  tbesnliject  of  opbtbalmotogy  and  I  Jf«dr(-inr  and  Seicnte. 
a  oonvenieatly  and   oonoisely   ar- 1     The  present  edition  is  lh«  rrault 
ranged.— TAe  C/i'iiini/ Amew.  of  revision  both  in    England  and 

It  bu  been  conoeded  by  ophthal- !  America,  and  therefore  oonlaini  Uie 
mologUts  generally  that  this  work  latest  and  best  ophthalmolnjfiaul 
for  compaclnCM,  praclicslit^  and  ;  ideas  of  both  eontinenta.^ — TbePliy- 
oleameiB    baa  do  superior    in    ti\e,  lician  and  S^urgiim, 

NICHOLS  I.IOHN  B.l  AND  VALE  (P.  P.).  A  POCKET  TEXT- 
BOOK or  UlSTOLOQY  AND  PATHOLOGY,  [n  one  handsume 
12mo.  volume  of  452  pages,  with  31.1  ill  u  a  trillions.  Jxut  ready.  Cloth, 
»l.75.  i.e[.-fl.'iihlered  leather.  »3. 26.  n<-l. 

Lfo't  Srri'i  of  Pockrl   Teit-biiokt,  edited  by  llBtLS   B.  QallaI'DeT, 
M.  D.    See  page  IS. 

NOKRI8  (VH.  P.)  AND  OLIVEat  (OHAB.  A.].  TEXT-BOOK  OF 

OPHTHALMOLOOY.    In  one  oeUvo  volume  of  Ml  pages,  with  367 

engiavings  and  6  Colored  plates.     Cloth.  (6  ;  leather.  (6. 

A  safe  and  odminble  guide,  well    best,  the  safest  and  the  most  compre- 

qualified    to    Airoish    a    working    beneive  volume  upon  the  euhjeet  (bat 

knowledge    of     ophthalmology.  —    has  ever  been  oflered  to  the  Amer- 

Johns  Soptim  Jloipitai  Bulletin,        lean    medical     public. — AnrtaU    of 

It  [*  praotical  in  ita  teaohings.    OphthalmQlngT/  and  Otology. 
""  ervadly  endorse  it  as  the  | 
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OWKf   (RDMUmO).     SUBQICAL   DISEASES   OF   CHILDREN. 

In  one  12mo.  yolmne  of  526  pages,  with  85  engnyings  and  4  colored 
plates.    Cloth,  $2.    See  Seria  of  Clinieal  Manuals,  page  25. 

PARK  (ROSWKIili).  A  TREATISE  ON  SURGERY  BY  AMERI- 
CAN  AUTHORS.  New  and  condensed  edition.  Jiut  ready. 
In  one  royal  octavo  Tolume  of  1261  pages,  with  625  engrayings 
and  37  fiill-pa^  plates.  Cloth,  $6.00,  net;  leather,  $7.00,  n^. 
j^^This  work  is  also  published  in  a  larger  edition,  comprising  two 
yolumes.  Volome  I..  General  Surgery ^  799  pages,  with  356  engrayinn 
and  21  ftill-page  plates,  in  colors  and  monochrome.  Volome  IL, 
Special  Surgery,  800  pages,  with  430  ennayinn  and  17  ftdl-page 
plates,  in  colors  and  monocnrome.  Per  yolome,  cloth,  $4.50 ;  leaUier, 
$5.50,  ^let. 


The  work  is  fresh,  clear  and  practi- 
cal, coyering  the  g^und  thoroughly 
jet  briefly,  and  well  arranged  for 
rapid  reference,  so  that  it  will  be  of 
special  value  to  the  student  and  bus^ 
practitioner.  The  patholo^  is 
Droad,  clear  and  scientific,  while  the 
suggestions  upon  treatment  are 
clear-cuL  thoroughly  modem  and 
admirably  resourceful. — Johns  Hop- 
kins Hospital  Bulletin. 

The  latest  and  best  work  written 
upon  the  science  and  art  of  snrgery. 
(idumbus  Meddeal  Journal. 

The  illustrations  aro  almost  en- 
tirely new  and  executed  in  such  a 


way  that  they  add  great  force  to  the 
text.— 7^  Chicago  Medical  Re- 
corder. 

The  various  writers  have  em- 
bodied the  teachinjn  accepted  at 
the  present  hour.— i%«  Nor&  Amer- 
ican Practitioner. 

Both  for  the  student  and  practi- 
tioner it  is  most  valuable.  It  is 
thoroughly  practical  and  vet  thor- 
oughly scientific. — Medical  News. 

A  truly  modern  surgery,  not  only 
in  pathology,  but  also  in  sound 
surgical  therapeutics.  —  New  Or' 
leans  Med.  arul  Surgical  Journal. 


PARK  (WIIililAM  H.).  BACTERIOLOGY  IN  MEDICINE  AND 
SURGERY.  12mo.,  688  pages,  with  87  illustrations  in  black  and 
colors,  and  2  plates.    Just  ready.    Cloth,  $3.00  n^t. 

PARRT  (JOHN  S.).  EXTRA-UTERINE  PREGNANCY,  ITS 
CLINICAL  HISTORY,  DIAGNOSIS,  PROGNOSIS  AND  TREAT- 

MENT.    In  one  octavo  volume  of  272  pages.    Cloth,  $2.50. 

PARVIN  (THBOPHIIiUS).    THE  SCIENCE  AND  ART  OF  OB- 

STE2TRICS.  Third  edition.  In  one  handsome  octavo  volome  of 
677  pages,  with  267  engravings  and  2  colored  plates.  Cloth,  $4.25 ; 
leather,  $5.25. 


In  the  foremost  rank  among  the 
most  practical  and  scientific  medical 
works  of  the  day. — Medical  News. 

The  book  is  complete  in  every  de- 
partment, and  contains  all  the  neces- 
sary detail  required  by  the  modem 


practising    obstetrician.  —  Tntema- 
tional  Medical  Maga*ine. 

Parvin's  work  is  practical,  con- 
cise and  comprehensive.  We  com- 
mend it  as  first  of  its  class  in  the 
Enelish  language.— ifedCeoi  Fwrt- 
nightly. 
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PKPPER*S  SYSTEM  OF  MEDICINE.    See  page  3. 

PESPPBR  (A.  J.).  FORENSIC  MEDICINE.  In  prut,  B%e  Studmf$ 
Seriei  of  ManuaU^  page  27. 

SUBQICAL  PATHOLOGY.    In  one  12mo.  yolume  of  511  pages, 

with  81  engrayings.  Cloth,  |2.  See  SludtiU*9  Seriet  o/ManuaU,  p.  27. 

PICK  (T.  PIGKERINO).  FRACTURES  AND  DISLOCATIONS. 
In  one  12mo.  yolume  of  530  pages,  with  93  engrayings.  Cloth,  $2. 
See  Seriet  of  CUniecU  Manualt,  page  25. 

PliATFAIR  (W.  S.).  A  TREATISE  ON  THE  SCIENCE  AND 
PRACTICE  OF  MIDWIFERY.  Seventh  American  from  the  ninth 
English  edition.  In  one  octavo  volume  of  700  pages,  with  207 
engrayings  and  7  plates.  Cloth,  $3.75  net ;  leather,  $4.75,  net,  Jutt 
ready. 

In  the  numerous  editions  which 
have  appeared  it  has  been  kept  con- 
stantly in  the  foremost  rank.  It  is 
a  work  which  can  be  conscientiously 
recommended  to  the  profession. — 
The  Albany  Medical  Annalt. 

This  work  must  occupy  a  fore- 
most place  in  obstetric  medicine  as 
a  safe  guide  to  both  student  and 


obstetrician.  It  holds  a  place  amon^ 
the  ablest  English-speaking  authori- 
ties on  the  obstetric  art. — Buffalo 
Medical  and  Surgical  Journal, 

An  epitome  of  the  science  and 
practice  of  midwifery,  which  em- 
bodies all  recent  advances.  —  The 
Medical  Fortnightly. 


THE  SYSTEMATIC  TREATMENT  OF  NERVE  PROSTRA- 

TION    AND    HYSTERIA.      In  one  12mo.  volume   of  97    pages. 
Cloth,  $1. 

POCKET  FORMULARY,  see  page  32. 

POCKET  TEXT-BOOKS,  see  page  18. 

POIilTZER  (ADAM).  A  TEXT-BOOK  OF  THE  DISEASES  OF  THE 
EAR  AND  ADJACENT  ORGANS.  Second  American  from  the 
third  Qerraan  edition.  Translated  by  OscAR  DODD,  M.  D.,  and 
edited  by  SiR  William  Dalby,  F.  R.  C.  S.  In  one  octavo  volume  of 
748  pages,  with  330  original  engravings.    Cloth,  $5.50. 

The  anatomy  and  physiologjr  of  ment  are  clear  and  reliable.  We 
each  part  of  the  organ  of  hearing  '  can  confidently  recommend  it,  for  it 
are   carefully  considered,  and  then  '  contains  all  that  is  known  upon  the 


follows  an  enumeration  of  the  dis- 
eases to  which  that  special  part  of 
the  auditory  apparatus  is  especially 
liable.    The   indications    for  treat-  , 


subject. — London  Lancet. 

A  safe  and  elaborate  guide  into 
every  part  of  otology. — American 
Journal  of  the  Medical  Scieneet. 


POTTS  (CHARLES  S.).  A  POCKET  TEXTBOOK  OF  NERVOUS 
AND  MENTAL  DISEASES.  In  one  handsome  12mo.  volume  of 
about  460  pages.  Shortly.  Lea's  Series  of  Pocket  Text^books,  edited  by 
Bern  B.  Gallaudet,  M.  D.    See  page  18. 

PROGRESSIVE  BfEDICINE,  see  page  32. 

PURDY  (CHARIiBS  W.).  BRIQHT'S  DISEASE  AND  ALLIED 
AFFECTIONS  OF  THE  KIDNEY.  In  one  octavo  volume  of  288 
pitges,  with  18  engrayings.    Cloth,  $2. 
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PYE^SMITH  (PHIIiBP  H.).  DISEASES  OF  THE  SKIN.  In  one 
12mo.  vol.  of  407  pp.,  with  28  illus.,  18  of  which  are  colored.  Cloth,  $2. 

QUIZ  SERIES.    See  StuderU*$  Quia  Seriet,  page  27. 

RAIiFE  (CHARIiES  H.).  CLINICAL  CHEMISTRY.  In  one 
12mo.  volume  of  314  pages,  with  16  engravings.  Cloth,  $1.50.  See 
Student* i  Series  of  ManwiUf  page  27. 

RAMSBOTHAM  (FRANCIS  H.).  THE  PRINCIPLES  AND  PRAC- 
TICE OF  OBSTETRIC  MEDICINE  AND  SURGERY.  In  one 
imperial  octavo  volume  of  640  pages,  with  64  plates  and  nomerouB 
engravings  in  the  text.    Strongly  bound  in  leather,  $7. 

REICHERT  (EDWARD  T.).    A  TEXTBOOK  ON  PHYSIOLOGY. 

In  one  handsome  octavo  volume  of  about  800  pages,  richly  illustrated. 
Preparing. 

REMSEN  (IRA).  THE  PRINCIPLES  OF  THEORETICAL  CHEM- 
ISTRY. New  (5th)  edition,  thoroughly  revised.  In  one  12mo.  vol- 
ume of  326  pages.    Cloth,  $2. 

A  clear  and  concise  explanation  '  that  the  work  has  met  with  general 


of  a  difficult  subject.  We  cordially 
recommend  it. — The  London  Lancet. 

The  book  is  equally  adapted  to  the 
student  of  chemistry  or  the  practi- 
tioner who  desires  to  broaden  his 
theoretical  knowledge  of  chemistry. 
— New  Orleans  Med.  and  Surg.  Jour. 

The  appearance  of  a  fifth  edition 
of  this  treatise  is  in  itself  a  guarantee 


favor.  This  is  further  established 
by  the  fact  that  it  has  been  trans- 
lated into  German  and  Italian.  The 
treatise  is  especially  adapted  to  the 
laboratory  student.  It  ranks  unusu- 
ally high  among  the  works  of  this 
class.  This  edition  has  been  brought 
fullv  up  to  the  times. — American 
Meaico-Surgieal  Bulletin. 


RICHARDSON  (BENJAMIN  WARD).  PREVENTIVE  MEDI- 
CINE.   In  one  octavo  volume  of  729  pages.    Cloth,  $4 ;  leather,  $5. 

ROBERTS  (JOHN  B.).  THE  PRINCIPLES  AND  PRACTICE  OF 
MODERN  SURGERY.  New  (2d)  edition.  In  one  octavo  volume  of 
838  pages  with  473  engravings  and  8  plates.  JohI  ready.  Cloth,  $4.25, 
net ;  leather,  $5.25,  net. 

THE  COMPEND  OF  ANATOMY.     For  use  in  the  Dissecting 


Room  and  in  preparing  for  Examinations.    In  one  16mo.  volume  of 
196  pages.    Limp  cloth,  75  cents. 

ROBERTS  (SIR  WILLIAM).  A  PRACTICAL  TREATISE  ON 
URINARY  AND  RENAL  DISEASES,  INCLUDING  URINARY 
DEPOSITS.  Fourth  American  from  the  fourth  London  edition.  In 
one  very  handsome  8vo.  vol.  of  609  pp.,  with  81  illus.    Cloth,  $3.50. 

ROBERTSON  (J.  MCGREGOR).  PHYSIOLOGICAL  PHYSICS. 
In  one  12mo.  volume  of  537  pages,  with  219  engravings.  Cloth,  $2. 
See  Students  Series  of  Manuals ^  p&ge  27. 

ROSS  (JAMES).  A  HANDBOOK  OF  THE  DISEASES  OF  THE 
NERVOUS  SYSTEM.  In  one  handsome  octavo  volume  of  726  pages, 
with  184  engravings.    Cloth,  $4.50 ;  leather,  $5.50. 

SAVAGE  (GEORGE  H.).  INSANITY  AND  ALLIED  NEUROSES, 
PRACTICAL  AND  CLINICAL.  In  one  12mo.  volume  of  551  pases, 
with  18.  typical  engravings.  Cloth,  $2.  See  Series  of  Clinical  man- 
uals, page  25. 
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BCTHAFUR  (EDWARD  A.]-  THE  ESSENTIALS  OF  HISTOL- 
OGY. DESCRIPTIVE  AND  PRACTICAL.   Forlhe  iik  of  SludeaU. 

New   [5th)  editiuQ.    In  one  li&udsome  octavo  volume  of  3S9  pagea, 
with  3!>3  illuMiatiDdi.     Cloth,  fS.W,  "'I.     J'ul  read!/. 
Nowhere  el«e  will  Ihe  lame  very  i     The  most  saliBfaolor];  elementary 

mo(lerateout1a;«ecureaatbarDugb1y  |  leit-book  of  hittolo^  \u   the  Eag- 

naerul  sad  iut«re>ting  an   atlaii  of  I  liah  language. —  TluBatlatiJIted.and 

■tructuml  anatomy. —  The  Amerienn   Sur,  Jvur. 

Journal  0/  th»  Medical  Scienett.         \ 

A  COURSE  OF  PRACTICAL  HISTOLOGY.    New(2d)  alition. 

In  one  I2mo.  volume  of  307  puges,  with  6D  engravings.   Cloth.  t2.36. 

SCHLBIF  rWII.I>IAM).  MATERIA  MEDICA.  TH ERAPEUTirs, 
PRESCRIPTION  WHITING,  MEDICAL  LATIN,  ETC,  IBmo., 
352  pagea.  Clulb,  (1.50,  net;  ileiiUe  red  Inilber,  12.00,  net.  JuH 
rtiutf/.  Ita'i  Serin  0/  Pocket  Trxt-books.  Edited  bv  Bern  B. 
GalIjUTBRT,  M,  D,    See  page  18. 

SOHBirrZ  AND  ZUUPITB  OliASSlOAL  SERIES.  Advanced 
Latin  EiereiiteEi.  Cloth,  60  cd.  Schmidt's  Elementary  Latin  Ezer- 
ciKB.  Cloth,  60  oenta.  Salluil.  Cloth,  60  cenM.  Nepos.  Clolh,  SO 
oenM.     Virgil.     Cloth,  85  CeoU.     Curtius.     Clotb.80  Centa, 

SOHOFIELD  (A1.PREO  T.l.  ELEMENTARY  PHYSIOLOGY 
FOR  STUDENTS.  In  one  IStno.  volume  uf  3S0  pagea,  with  327 
engravingi  and  2  colored  plalea.    Cloth,  12. 

aOHREIBKR  (JOBEPHi.  A  MANUAL  OF  TBEATMENT  BY 
MASSAGE  AND  METHODICAL  MUSCLE  EXERCISE.  Oolavo 
volume  of  274  pages,  wilb  117  engrnvingi. 

SENN  (NIOHOliAB).  SURGICAL  BACTEKtOLOGY.  Seoood  edi- 
■         '  t  of  2fi«  page*,  with  13  plBUsa,  10  of  wbioh 

engravingi.    Clatb,  t2. 

SERIBa  OF  CLINIOAIi  MANUALS.  A  Sana  of  AuthoriUtive 
Monograph*  on  I mpurtaat  Clinical  Snbjecu,  in  12mo.  volumea  ot  abimt 
5^  pag^,  well  illnitratcd.  The  following  volumes  are  now  ready: 
Yko  on  Food  in  Health  and  Diaeaae,  new  (2d|  edition,  ^.50;  Cabtkr 
and  Frobt's  Ophthalmic  Snrgery,  (2.26;  HnrcHiNBON  on  Svphilii, 
(2.25:  Uarsh  od  Diuaacsof  the  JoiuU,  (2;  Owbn  on  SurgicalDia- 
eaws  of  Children,  t2;  Pick  on  Fractureaand  Di«locatioDa,t3;  B*VAOB 
on  Insanity  and  Allied  Nearows,  (2, 
For  separate' notices,  see  under  various  authors'  names. 

SBRIBS  OF  STUDEINrS  MANUAIiS.    See  page  27. 

SIMON  |CliARt.BS  B.l.    CLINICAL   DIAGNOSIS,   BY  MICRO- 
SCOPICAL AND  CHEMICAL  METHODS.     New  l2d)  edition.    la 
one  very  handsome  octavo  volume  of  &30pBgeS,  with  136  engravings 
and  14  full-page  colored  plates.     Clolb,  f3.50.     JuM  ready. 
This  book  Iboroughly  d<?serv<9  its       In  all  resp«l«  entirely  ap  to  date. 

success.  Itiaaveryci'mplete,  aathec-    — Medical  tttrord, 

tic  and  useful  mutual  of  (be  micro-  .     The  cbaptir  on    exanination  of 

■copical    and     chejnical    methods   the  urine  is  the  moat  complele  and 

which   arc  employed   in  diagnosis,    ndvaneed  that  we  know  of  In   the 

Very  excellent  colored  plotps  illus-    English  laaguage.— Oi'iadiun  Frac- 

trate  tbU  work.— JVcir  York  Utdieal  tiliinuT. 
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SIHON  (W.).    MANUAL  OF  CHEMIBTBY.    A  Guide 

utd  Laboralorj  Work   for  Beginnera  in  Chemiitnr.     A  Tut-bwik 
ipeuallj  adapted  for  StiidenU  of  Phnrmac?  and  Medicine.    New  (6lh) 
edition.    1q  one  Sto.  Tolume  of  634  pagea.  with  40  eugrmying*  uid  S 
pUtefl  ihuwiDg  colon  of  M  testfl.     Cloth,  tS.DO,  ntL    J«tl  rtady. 
It  is  difficak  Ifl  Bee  how  ■  l>ecter   tfaecorenof  thiibook.—  r^  A'orM- 

Imokaoutd  be  consi meted.     No  inan  |  wetttni  Lnncet. 

who  dt>vulei  himself  to  the  pnctjce  i      lU  auUemeDU  ue  ail  clear  sod  ita 

of  medicine  need  know  more  about '  tekcbini^    are  practical. —  YirgiKia 

ohemlBtr?  Ibaa  is  oonUuned  between  '  Mtd.  MoiUhly. 
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SMITH  ;J.  LBWIS).  A  TREATISE  ON  THE  DISEASES  OF  IN- 
FANCY AND  CHILDHOOD.  Eighth  edition,  thoroufhlj  nvJMd 
Wid  rewritten  and  much  enlarged,  la  one  large  Sro,  volume  of  9S3 
pages,  with  Vi  engnringa  and  4  full-page  ptatea.  Clolfa,  U.W: 
leather,  $5.50. 
A  aafe  guideforstudentKand  phf- I     The  moat  complete  and  HtiRlac- 


n.  Jottr.  of  ObUetrict.   tory  teil-book   i 


i(  Rrenrder. 
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OPERATIVE  SUBGEKY.    Seoond  and  thor- 
oughly re»i»Hi  edition.      In  one   oolavo  volume  of  S9S  pagea,  with 
1005  engravingg.    Cloth,  (i  :  leather,  >6. 
One  of  the  most  aalinractorr  works  I  dium  for  Ibc  modern  anrgeon. — Bo*- 
1  modern   operative    lurgery   yetltonMtdieal  anJSarffifatJtmriuit. 
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SOIXT  (9.  EDWIN).  A  HANDBOOK  OF  MEDICAL  CLIMA- 
TOLOGY. In  one  bnodanme  octavo  volnme  of  46S  pages,  with  en- 
gravinga  und  11  full-page  plates,  6  of  which  are  in  color*.  Cloth,  $1.00. 

A  clear  and  lucid  aninmBry  of  an  accurate  observer  and  pno^cal 
what  i^  known  of  olimale  in  relation  therapeutist  ^ifarylatid  Med.Jaar. 
to  its  inHuence  upon  human  beings. .  Every  practitioner  of  medicine 
—  ThtThfrapeulic  Gaifttt.  '  should  pUMess  himself  of  •  copy  *lld 

The  book  i*  admirably  planned,  study  it,  and  we  are  Bare  he  wUI 
cleirlywriMen,aQdlheauihorappaks,  never  regret  it.— 6t.  Louii  Medieat 
from  wieiperienceof  thirtf  years  aa   ami  Svr^ical  Journal. 

WTUAJR  (ALFRED).  CHOLEBA  ;  ITS  ORIGIN,  HISTORY,  CAUS- 
ATION. SYMPTOMS,  LESIONS,  PREVENTION  AND  TREAT- 
MENT,    lu  one  Ilmo.  volume  of  163  pagea,  with  a  chart  ihowing 

route*  of  previoui  epidemics.    Cluth,  %l.^. 

THEBAJEDTICB   AND    MATERIA    MEDICA.      Fonith   and 

reviaed  edition.      In  two  oetavo   volumes,  oontaiuing   1136   pafca. 
Cloth,  ttO;  leather.  HI. 
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STIIilib  (AliFRiaO),  IfAISOH    (JOHN  M.)  AND   GASPARI 

(GHAB.  JR.).    THE  NATIONAL  DISPENSATORY:  Containing 
the  Natural  History,  Chemistry,  Pharmacy,  Actions  and  Uses  of 
Medicines,  including  those  recognized  in  the  latest  Pharmacoposias  of 
the  Unitea  States,  Great  Britain  and  Germany,  with  numerous  refer 
enoes  to  the  French  Codex.     Fifth  edition,  revised  and  enlarged 
including  the  new  U.  S.  Pharmacoposia.  Seventh  Decennial  Revision 
With  Supplement  containing  the  new  edition  of  the  National  Formu 
lary.    In  one  magnificent  imperial  octavo  volume  of  about  2025  pages 
with  320  engravings.    Cloth,  $7.26 ;  leather,  $8.  With  ready  reference 
Thumb-letter  Index.    Cloth,  $7.75;  leather,  $8.50. 

SmiBON  (liKWIS  A.).    A  MANUAX  OF  OPERATIVE  SURGERY. 

New  (3d)  edition.    In  one  royal  12mo.  volume  of  614  pages,  with  306 
engravings.    Cloth,  $3.75. 


A  useful  and  practical  guide  for 
all  students  and  practitioners. — Am. 
Journal  of  the  Medical  Sciences. 


The  book  is  worth  the  price  for  the 
illustrations  alone. — Onio  Medical 
Jowmal. 


STDHSON  (IjEWIS  A.).     A  TREATISE  ON  FRACTURES   AND 

DISLOCATIONS.  In  one  handsome  octavo  volume  of  831  pages, 
with  326  engravings  and  20  plates.  Cloth,  $5.00,  net;  leather, 
$6.00,  net. 


Preeminently  the  authoritative 
text-book  upon  the  subject.  The 
vast  experience  of  the  author  gives 
to  his  conclusions  an  uoimpeachable 
value.  The  work  is  profusely  il- 
lustrated. It  will  be  found  indis- 
pensable to  the  student  and  the  prac- 
titioner alike. — The  Medical  Age. 


Taken  as  a  whole,  the  work  is  the 
best  one  in  English  to-day. — St. 
Louis  Medical  ana  Surgical  Journal. 

Pointed,  practical,  comprehensive, 
exhaustive,  authoritative,  well  writ- 
ten and  well  arranged. — Denver 
Medical  Times. 


STUDEanrS  quiz  series.  Thirteen  volumes,  convenient,  author- 
itative,  well  illustrated,  handsomely  bound  in  cloth.  1.  Anatomv 
(double  number);  2.  Physiology;  3.  Chemistry  and  Ph^^sics ;  4.  Histol- 
ogy, Pathology,  and  Bacteriology;  5.  Materia  Medica  and  Thera- 
peutics ;  6.  Practice  of  Medicine ;  7.  Surgery  (double  number);  8.  Genito- 
urinary and  Venereal  Diseases ;  9.  Diseases  of  the  Skin;  10.  Diseases 
of  the  Eye,  Ear,  Throat  and  Nose;  11.  Obstetrics;  12.  Gynecology; 
13.  Diseases  of  Children.  Price,  $1  each,  except  Nos.  1  and  7, 
Anatomy  and  Surgery^  which  being  double  numbers  are  priced  at 
$1.75  each.    Full  specimen  circular  on  application  to  publishers. 

STUDENT'S  SERIES  OF  MANUAIiS.  12mos.  of  from  300-540 
pages,  profusely  illustrated,  and  bound  in  red  limp  oloth.  Herman's 
First  Lanes  in  Midwifery,  $1.25;  Luff's  Manual  of  Chemistry,  $2; 
Bruce's  Materia  Medica  and  Therapeutics  (sixth  edition),  $1.50.  net, 
Di^TT>g  Comparative  Anatomy  and  Physiology,  $2;  Robebt- 
Physiological  Physics,  $2;   Gould's  Surgical  Diagnosis,  $2; 


Bell's 
son's 


Dissector's  Manual,  $1.50.    !rhe  following   is  in  press:  Pbppxb's 
Forensic  Medicine. 
For  separate  notices,  see  under  Tarious  aothor'i 
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STUROBS  (OOTAVIUS).  AN  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE.    In  one  12mo.  volame.    Cloth,  $1.25. 

SUTTON  (JOHN  BIiAND).  SURGICAL  DISEASES  OF  THE 
OVARIES  AND  FALLOPIAN  TUBES.  Including  Abdominal 
Pregnancy.  In  one  12mo.  volume  of  513  pages,  with  119  engravings 
and  5  colored  plates.    Cloth,  $3. 

TATT  (liAWSON).  DISEASES  OF  WOMEN  AND  ABDOMINAL 
SURGERY.    Vol.  I.  contains  546  pages  and  3  plates.    Cloth,  $3. 

TANN£R  (THOMAS  HAWKBS)  ON  THE  SIGNS  AND  DIS- 
EASES OF  PREGNANCY.  From  the  second  English  edition.  In 
one  octavo  volume  of  490  pages,  with  4  colored  plates  and  16  engrav- 
ings.   Cloth,  $4.25. 

TAYIX>R  (ALiFRED  S.).     MEDICAL  JURISPRUDENCE.    New 

American  from  the  twelfth  English  edition,  speciallv  revised  by  Clabk 

Bell,  Esq.,  of  the  N.  Y.  Bar.    In  one  8vo.  vol.  of  831  pages,  with  54 

engrs.  and  8  full-page  plates.    Cloth,  $4.50;  leather,  $5.50   Just  ready. 

To  the  student,  as  to  the  physician,  j  nesses,  it  strongly  behooves  them  to 
we  would  say,  get  Taylor  first,  and   be  prepared  according  to  the  princi 


then  add  as  means  and  inclination 
enable  you. — American  Practitioner 
and  NetoM. 

It  is  the  authority  accepted  as 
final  by  the  courts  of  all  English- 
speaking  countries.  This  is  the  im- 
portant consideration  for  medical 
men,  since  in  the   event  of  their 


pies  and  practice  everywhere  ac- 
cepted. The  work  will  be  found  to 
be  thorough,  authoritative  and 
modern. — Albany  Law  Journal. 

Probably  the  best  work  on  the 
subject  written  in  the  English  lan- 
guage. The  work  has  l^en  thor- 
oughly revised  and  is  up  to  date. — 


being  summoned  as  experts  or  wit-  j  Pacijic  3Iedicai  Journal. 


ON  POISONS  IN  RELATION  TO  MEDICINE  AND  MEDI- 
CAL JURISPRUDENCE.  Third  American  from  the  third  London 
edition.  In  one  octavo  volume  of  788  pages,  with  104  illustrations. 
Cloth,  $5.50;  leather.  $6.50. 

TAYLOR  (ROBERT  W.).  THE  PATHOLOGY  AND  TREAT- 
MENT OF  VENEREAL  DISEASES.  In  one  verv  handsome  octavo 
volume  of  1002  pages,  with  230  engravings  and  8  colored  plates. 
Cloth,  $5.00,  net ;  leather,  $6.00,  net. 


By  long  odds  the  best  work  on 
venereal  diseases. — Louisville  Medi- 
cal Monthly. 

In  the  observation  and  treatment 
of  venereal  diseases  his  experience 
has  been  greater  probably  than  that 
of  any  other  practitioner  of  this  con- 
tinent.— New  York  Medical  Journal. 

The  clearest,  most  unbiased  and 
ably  presented  treatise  as  yet  pub- 
lishea  on  this  vast  subject. — The 
Medical  Newt. 

Decidedly  the  most  important  and 
anihoritative  treatise   on    venereal 


diseases  that  has  in  recent  years  ap- 
peared in  English. — Afnerican  Jour- 
nal of  the  Medical  Sciences 

It  is  a  veritable  storehouse  of  our 
knowledge  of  the  venereal  diseases. 
It  is  commended  as  a  conservative, 
practical,  full  exposition  of  the 
greatest  value.  — Chicago  Clinical 
Keview. 

The  best  work  on  venereal  dis- 
eases in  the  English  lan^age.  It 
is  certainly  above  everything  of  the 
kind.— rAe  St.  Law*  Medical  and 
Surgical  JaummL 
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tatijOr  (robbrt  w.).  a  practical  treatise  on  sex- 
ual DISORDERS  IN  THE  MALE  AND  FEMALE.  In  one 
Syo.  vol.  of  448  pp.,  with  73  eng^yings  and  8  colored  plates. 

The  author  has  presented  to  the  |  followed,  will  be  of  unlimited^  value 
profession  the  ablest  and  most  scien-   to   both   physician   and  patient. — 
tifio  work  as  vet  published  on  sexual  '  Medical  Nevm. 
disorders,  anci  one  which,  if  carefiillj  i 


A  CLINICAL  ATLAS  OF  VENEREAL  AND  SKIN  DISEASES. 

Including  Diagnosis,  Pro^osis  and  Treatment.  In  eight  large  folio 
parts,  measuring  14  x  18  inches,  and  comprising  213  beautiful  figures 
on  58  fall-page  cnromo-lithographic  plates,  85  fine  eng^vings  ana  425 

Eages  of  text.  Complete  work  now  ready.  Price  per  part,  sewed  in 
eavy  embossed  paper,  $2.50.  Bound  in  one  volume,  half  Russia, 
$27  ;  naif  Turkey  Morocco,  $28.  For  tale  by  tubtcription  only.  Address 
the  publishers.    Specimen  plates  by  mail  on  receipt  often  cents. 
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